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COMPOUNDS FOR THE MODULATION OF PPARy ACTIVITY 

CROSS-REFERENCES TO RELATED APPLICATIONS 

This application is related to USSN 60/073,042, filed January 29, 1998. 
and USSN 09/234,327, filed January 20, 1999. and claims the benefit of USSN 

60/141 672, filed June 30, 1999. This application is also related to USSN , filed 

June 28, 2000. (Attorney Docket 018781-002710US). the disclosures of each of the above 
being incorporated herein by reference in their entirety. 

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER 
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT 

The invention described herein was not made with the aid of any federally 

sponsored grants. 

FIELD OF THE INVENTION - 

The present invention relates to compounds tlut modulate the PPARy , 

:«cep to randareusefolbthedi^^^^ 

complications mer^^ > 
abnormally high or iow plasn^ lipoprotein o^ 

20 . di^rders.' .. . : - , > ■■.■•>■■ ■ ■ '• '»- '■ * ■ 

BACKGROUND OF THE INVENTION 

The peroxisome proUferator-activated receptors (PPARs) are transducer 
proteins belonging to the steroid/thyroid/retinoid receptor superfamily. The PPARs were 
25 originally identified as orphan receptors, without known ligands, but were named for the«- 
ability to mediate the plelotropic effects of fatty acid peroxisome proliferators. These 
receptors function as ligand-regulated transcription factors that control the expression of 
target genes by binding to their responsive DNA sequence as heterodimers with RXR. 
The target genes encode enzymes involved in lipid metabolism and diffcr«tiat.on of 
30 adipocytes. Accordingly, the discovery of transcription factors involved in controllmg 
lipid metabolism has provided insight into regulation of energy homeostasis m 
vertebrates, and further provided targete for the development of therapeutic agents for 
disorders such as obesity, diabetes and dyslipidemia.' 
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PPARy is one member of the nuclear receptor superfamily of ligand- 
activated transcription factors and has been shown to be expressed in an adipose tissue- 
specific manner. Its expression is induced early during the course of differentiation of 
several preadipocyte cell lines. Additional research has now demonstrated that PPARy 
5 plays a pivotal role in the adipogenic signaling cascade. PPARy also regulates the 
ob/leptin gene which is involved in regulating energy homeostasis, and adipocyte 
differentiation which has been shown to be a critical step to be targeted for anti-obesity 
and diabetic conditions. .--/■ •• 

In an effort to understand the role of PPARy in adipocyte differentiation* 

1 0 several investigators have focused on the identification of PPARy acti vators. One class of 
compounds, the thiazolidinediones, which were known to have adipogenic effects piv 
preadipocyte and mesenchymal stem cells in W/ro, and antidiabetic effects in animal . 
models of non-insulin-dependent diabetes mellitus (NIDDM) were also demonstrated to 
be PPARy-selective ligands. More recently, (compounds that selectively activate murine 

15 PPARy were shown to possess /n v/w antid|iabetic activity, in mice. - ^ : >,< ;vs e^- 

Despite the advances made with the thiazolidinedione class of anttdiabetes 
agents, unacceptable side effects have limited their clinical use: Accordingly; there 
remains a need for potent, selective activators of PPARy which will be useful for the 
treatment of ^TOpM Md ; 6ther disorders related to li , - 

20 homeostasis. Still further! compounds! that block PPARy activity would be Useful for ; - 
interfering with the maturation of preadipocytes into adipocytes and thus would be useful 
for the treatment of obesity and related disorders associated with undesirable adipocyte 
maturation. Surprisingly, the present invention provides compounds that are useful as 
activators as well as antagonists of PPARy activity arid compositions containing 1 them^ 

25 along with methods for their use. - '*-''"■ ■ ;. r 

SUMMARY OF THE INVENTION 

In one aspect, the present invention provides methods of modulating 
conditions which are mediated by PPARy, " The m^c&'t$ f inily involve contacting the 
30 host with a PPARy-rriddulatihg amount of a compound havirig the formula: 
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in which the symbol Ar* represents a substituted or unsubstituted aryl group; the letter X 
represents a divalent linkage selected from the group consisting of substituted or 
unsubstituted -(CrQJalkylene, substituted or unsubstituted -(Ci-C 6 )alkylenoxy, 

5 substituted or unsubstituted <b,^ 6 )alkylenamino, substituted or unsubstituted -(C- 
C^aikylene-StO)*-, -0-, C(0)-,N(R n >. -N(R u )C(0)-. -S(OV and a'single bond, in 
which. R u is a member selected from the group consisting of hydrogen, (Ci-C 8 )alkyl, (C 2 - 
C 8 )heteroalkyl and aryl(Ci-C4)alkyl and the subscript k is an integer of from 6 to 2. The 
letter Y, in the above formula represents a divalent linkage, in either orientation, selected 

10 from the group consisting of substituted or unsubstituted (Ci-C^alkylene, -O, -C(0)-, 

^(R ,2 ).s(o> m s ^<r ,j >cxo)n^^ 

combinations thereof in which R 12 and R u are members independently selected from the 
group consisting of hydrogen, substituted or unsubstituted (C,-C 8 )alkyl, substituted or 
unsubstituted (C 2 -C 8 )heteroalkyl and aryl(C|-C4)alkyl; «»d *» subscripts m and n are 

15 independently integers of from 0 to 2. '■ 1 • 

"■ i >• '■ :The symbol R 1 represents a member selected from hydrogen, haldgeiv 
cyano, nitro, (C,-C,)alkyl, (C, ^alkoxy, -CO^^NR^ -C(0)R , ^^(0)p-R ,4 ! 
^(OVNR^'.-O^COVOR", -O-C^R". -O^O-NR^R' 6 , ^(R'VCCGVNR^R' 6 , 
-N^. ,4 )-C(0)-R''.and -N(R u )-.C(0)-OR 17 , in which R u is a member selected from 

20 hydrogen, (C,^^ (C 2 -Cj,)heteroalkyl, aryl and aryl(C,-C4)alkyl;R ,5 andR , *are 
membere independently selected from hydrogen, (Ci-Cg)alkyl. (C 2 -CH)heter6alkyl, aryl, 
and aiyl(Ci-Ci)alkyl, or taken together with the nitrogen to which each is attached form a 
5-, 6- or 7-membered ring; and R 17 is a member selected from hydrogen, (C r C B )alkyl, 
(C 2 -Cs)heteroaIkyl, aryl and aryl(C,-C4)alkyL In each of the descriptions of, for example, 

25 alkyl, alkoxy and heteroalkyl, the groups can be substituted or unsubstituted. 

The symbol R 2 represents a substituted or unsubstituted aryl group. 
Preferably, R 2 represents a phenyl, naphthyl. pyridazinyl or pyridyl group. More 
preferably, R 1 is a phenyl, naphthyl, pyridazinyl or pyridyl group substituted with from 0- 
3 substituents selected from halogen, -OCF 3 , -OH, -0(C|-C 8 )alkyl, -CN, -CF 3) -C(OHCi- 

30 C 8 )alkyl, -(Gi-C8)alkyl and -NH 2 . While certain preferred substituents have been 

provided (e.g., -OCFj and -CF 3 ), the terms alkyl and alkoxy are also meant to include 
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substituted versions thereof, preferably halosubstituted versions including those 
specifically noted. 

The symbol R 3 represents a halogen, cyano, nitro or a substituted or 
unsubstituted (Ci-Cg)alkoxy group, preferably a halogen, cyano or (Ct-C 4 )alkoxy group; 
5 Most preferably, halogen, methoxy or trifluoromethoxy. 

In another aspect, the present invention provides compounds of the 
formula above, as well as pharmaceutical compositions containing the compounds 
described above. : ' 

10 DETAILED DESCRIPTION OF THE INVENTION 

Abbreviations and Definitions : 

1 The following abbreviations are used herein: PPARy: peroxisome 
prolifcrator-activated receptor y; NIDDM: non-insulin-dependent diabetes ntellitus; 

15 EbN: triethylamine; MeGH: methanol; and DMSO: dimethyisulfoxide. u 

The term "alkyl," by itself or as part of another substituent, means, unless 
otherwise stated, a straight or branched chain, or cyclic hydrocarbon radical, of " ' 
combination thereof, which may be fully saturated, mono- or polyunsaturated and can 
include di- sind niultivalent radicals, having the number of carbon atoms designated (I e. 

20 Cj-Cio means brie to ten carbons); Exiampies 6f saturated hydrdcafeoh radicals include 
groups such as methyi; ethyl, ri-prbpyl, iisopropyCn-bu^ isobutyl, sec-butyl, 

cyclohexyl, (cyclohexyl)ethyl, cyclopropylmethyl, homologs and isomers of, for 
example, n-plentyl, n-hexyl, ri-hepty 1, n-octyl, and the like. Aix unsaturated alkyl group is 
one having one or more dbuble bonds or triple bonds/ Examples of linsaturatod alkyl 

25 groups include vinyl, 2-propehyi, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pcntadienyl, 
3-(i,4-pent^ienyl)rethyn^ 1- Md'3-propynyl, 3-butynyl, and the higher homologs and 
isomers. The term "alkyl," unless otherwise noted, is also meant to include those 
derivatives of alkyl defined in ^ 

"alkykhe." The term "aikylene" by itsielf or as part of another substituent means a 
30 divalent radical derived from r an aUcane, as exemplified by -CH2C^(dftOH 2 .. Typically, 
an alkyl group will have froiii 1 to 24 carton atoms', with Ihosc groups having 10 or fewer 
carbon atoms being preferred in t& present invention. A "lower alkyl" or 4t lower 
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alkylene'Vis a shorter chain alky! or alkylene group, generally having eight or fewer 
carbon atoms. 

The term "heteroalkyl," by itself or in combination with another term, 
means, unless otherwise stated, a stable straight or branched chain, or cyclic hydrocarbon 
5 radical, or combinations thereof, consisting of the stated number of carbon atoms and 
from one to three heteroatoms selected from the group consisting of O, N, Si and S, and 
wherein the nitrogen and sulfur atoms are optionally oxidized and the nitrogen 
heteroatom may optionally be quatemized. The heteroatom(s) O, N and S may be placed 
at any interior position of the heteroalkyl group. The heteroatom Si may be placed at any 

10 position of the heteroalkyl group, including the position at which the alkyi group is 

attached to the remainder of the molecule. Examples include -CH r CH 2 -0-CH 3 , -CH 2 - 
CH 2 -NH-CH 3 , .CH 2 -CH 2 -N(CH 3 >CH 3> -CT 2 -S-CH r CH 3> -CU 2 -CHi$(OyCHi. -CH 2 - 1 
CH 2 -S(0) 2 -CH 3 , ^H^H-O-CHp, : Si(CH 3 ) 3l -CH 2 -CH=N.pCH 3 , and ^=CH-N(CH 3 > 
CKi. Up to two hcicroaioms may be consecutive, such as, for example, -CH 2 -NH-OCH 3 

15 and -CHj-O-SKCHj)* . Also included in-the teem ,, heteiorfkyr-«lli^,f«ficab:- 
described in more detail below as "heteroalkylene" and "heterocycloalkyl." The term 
"heteroalkylene" by itself or as part of another substituent means a divalent radical 
derived from heteroalkyl, as exemplified by ^H 2 -CH 2 -S-CH 2 CH 2 - and ^H 2 -S-CH 2 - r 
CH 2 -NH CH 2 -. For heteroalkylene groups, heteroatoms ; can -J^JP^^^^^^P^J^ 

20 the chain termini. Still further, for ajkylenemd 

all other iinfcng group provided in the present inyentio^ no priemtotion of [the Unking 
group is implied. • _ f . s , (t > <; . ; . ■■■s-y.-z . . 

The terms "cycloalkyl" and M heterocycloalkyl n , by themselves or in 
combination with other terms, represent, unless otherwise stated, cycuc versions . of 

25 "alky!" and *4iWeroalkyl ,, l respectively. Additionally, for heterocycloalkyl, a heteroatom 
can occupy the position at which the heterocycle is attached to the remainder of the 
molecule. Examples of cycloalkyl include cyclopentyl. cyclohexyl, l-cyclohexenyl, 3- 
cyclohexenyl, cycloheptyl, and fhelika. Examples 9/hetcro^clo^l include 1 - 
(l^,5,6-tctrahyd^yrid>rl)» 1 -pipendinyl, 2-piperidinyl, 3-pipet^diny^ 3- 

30 morpholinyl, tetrahydrofto^ ? 

tetrahydrothien-3-yl, l-ptperazinyl,2i>ipera^ Sf . . J!3i t ... . . 

The tenns'"ha^ 

substituent, mean, unless otherwise stated, a fluorine, chlorine, bromine, or iodine atom. 

5 
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Additionally, terms sucb as "fluoroalkyl," are meant to include monofluoroalkyl and 
polyfluoroalkyl. 

The term "aryl," employed alone or in combination with other terms (e.g. t 
aryloxy, arylthioxy, arylalkyl) means, unless otherwise stated, an aromatic substituent 
which can be a single ring or multiple rings (up to three rings) which are fused together or 
linked covalently. The rings may each contain from zero to four heteroatoms selected 
from N, O, and 5, wherein the nitrogen and sulfur atoms are optionally oxidized, and the 
nitrogen atom(s) are optionally quaternized. The aryl groups that contain heteroatoms 
may be referred to as "heteroaiyl" and can be attached to die remainder of the molecule 
through a heteroatom Non-limiting examples of aiyl groups include phenyl, 1-naphthyl, 
2-naphthyl, 4-biphenyl, l-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 3-pyriazblyl, 2-imidazolyl, 4- 
imidazolyl, pyrazinyl, 2-oxazolyl, 4-oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazblyl, 3- 
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-ftiyl, 3- 
furyl, 2-thienyl, 3-thienyl, 2-pyiidyl, 3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyU 2- 
benzothiazolyl; 5-benzbthiazolyl, 2-benzoxazolyl, 5-benzoxazolyl, purinyl;'2- 
benzimidazolyl, 5-indolyl, 1 -isoquinolinyl, 5-isoquinoliny 1, 2-quinoxal iriyl, 5- ; 
quinbxalinyl, 3-quinolinyl, and S^uinolinyl. Substituents for each bf the ibove rioted 
aryl ring systems are selected from the group of acceptable substituents described below. 
The term - arylalkyl'* is meant to include those radicals in which an aryl group is attached 
to an alkyl group (e g.) benzyl; phenethyl, pyridylmethyl and the like) or a heieroalkyl 
group (e.g., phenbxymethyi; 2-pyridyloxymethyl, 3-(l-naphthylbxyjprbpyl, and the like). 

Each of the above tenns(e.£^ 
to include both substituted and urisubstituted forms of the indicated radic^. Prefeitcld 
substituents for each type of radical are provided below. 

Substituents for the alkyl and heieroalkyl radicals (including those groups 
often referred to as alkylene, alkeriyl;heteroa cycloalkyl, 
heterocycloalkyl, cycloalkenyl, and heterocycIoaOceiiyl) can be a variety of groups 
selected from: -OR\=0, =NR\ «N-OR', -NR'R'Y-SR', -halogen, -SiR'R"R"\ - 
OC(0)R\ -C(0)R', -CO2R', CONR'R", -OC^JNR'R", -NR"C(0)R\ -NR*- r 
C(0)NR"R"\ -NR M C(0) 2 R\ -hH-C(NH 2 )=NH, -hni*C(^2)=NH, -NH^(lffl2)=NR ; , - 
S(0)R\ -S^RY-SfOfcNR'R", -CN and -N0 2 in a number ranging frbm zero to (2N+ 
1 ), where N is the total number of Carbon atoms in such radical. R* , R* v and R"* each 
independently refer to hydrogen, unsubstituted(C r C 8 )alkyl arid heteroalkyl, unsubstituted 
aryl, aryl substituted with "1-3 halogens, uhsubstitiited alkyl, alkbxy or thibalkoxy grbiips,' 

6 
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or aryHC-COalkyl groups. When R' and R" are attached to the same nitrogen atom, 
they can be combined with the nitrogen atom to form a 5-. 6-, or 7-membered ring. For 
example. -NR'R" is meant to include 1-pyrrolidinyl and 4-moipholinyl. From the above 
discussion of substituents, one of skill in the art will understand that the term "alky!" is 

5 meant to include groups such as haloalkyl (e.g., -CF, and -CH 2 CF 3 ) and acyl (eg., r 
C(0)CH Jt -C(0)CF,, -C(0)CH 2 OCH,, and the like). Preferably, the alkyl groups (and 
related alkoxy, heteroalkyl, etc.) are unsubstituted or have 1 to 3 substituents selected 
fromhalogen, -OR,=0, -NR'R", -SR\ -OC(0)R\ -C(0)R\ -CC^R', -CONR'R", 
-NR"C(0)R\ -S^R', -S(0) 2 NR'R", -CN and -N0 2 . More preferably, the alkyl and 

10 related groups have 0, 1 or 2 substituents selected from halogen, -OR', -O. -NR'R", -SR\ 
-COiR\ -CONR'R", -NR"C(0)R.!, -CN and -N0 2 . 

Similarly, substituents for the aryl groups are varied and are selectedfrom 
halogen. -PR\ -OC(0)R\ -NR'R", -SR\ -R\ -CN,-N0 2 - -CONR'R", -C(0)R\ 

-OC<0)NR'R", -NR"C(P)R', -NRW, -NR'-C(0)NR^ w ? -NH-CCNH^NH, 

15 -NR'CfNH^NH, -NH-C(NH 2 )=NR\ -S(0)R\ -S(0) 2 R'. -S^NR'R", -N„ -CrTO. 
P erfluoro(C,.C4)alkoxy, and perfluoro(C,^)alkyl. in a number ranging from zero to the 
total number of open valences on the aromatic ring system; and where R', R" and.R' V, are 

independent*^ ; 
(m^^^Ct-C^^ and (unsubstituted aryl)oxy,(C>-C4)alkyl. Preferably. 
20 the aryl groups are unsubstinited or have from 1 to 3 substituents selected from halogen, - 

or'.-qc(0)R'.-nr;r^^ 

NR* C(0)R , 1 ^0^. -S(0) 2 NR , R",perfluoro(Ci.-C4)alkoxy, and perfluoro(CrC4)alkyl. 
StiU more preferably, the aryl groups haveO, 1 or 2 substituents selected from halogen, 
-OR', -NR'R". -SR\ -R', -CN, -NOr -CO*', -CONR'R". -NR"C(0)R\ -S^R', 

25 -S(0)jNR'R"perfluor^^ 

IVo of the substituents on adjacent atoms of the aryl ring may optionally 
be replaced wittia substituent of the formula wherein T and U are independently -NH-, - 
O-, -CH 2 - or a single bond, andq is an integer of from 0 to 2. .Alternatively, two of the 
substituents on adjacent atoms of the aryl ring may optionally be replaced with a ;,; 

30 substituent of the formula -A-(CH 2 )rB-, wherein A and B are independently T CH r , -0-. - 
NH-, -S-. -5(0)-, -S(0)r, rS(OhNR'- or a single bond, and r is an integer of from 1 to 3. 
One of me single bonds of the new ring so formed may optionally .be replaced with a 
double bond. Alternatively, two of the substituents on adjacent atoms of the aryl ring .• . 
may optionally be replaced with a substituent of the formula -(CH 2 ),-X-(CH 2 y. where s 
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and t are independently integers of from 0 to 3, and X is -0-, -NR'- t -S-, -S(0)-, -S(0)2-, 
or -S(0) 2 NR'-. The substituent R' in -NR*- and -SCO^NR*- is selected from hydrogen or 
unsubstituted (Ci-C6)alkyl. 

As used herein, the term "heteroatom" is meant to include oxygen (O), 
nitrogen (N), sulfur (S) and silicon (Si). 

The term "pharmaceutical^ acceptable salts" is meant to include salts of 
the active compounds which are prepared with relatively nontoxic acids or bases, 
depending on the particular substituents found on the compounds described herein. When 
compounds of the present invention contain relatively acidic functionalities, base addition 
salts can be obtained by contacting the neutral form of such compounds with a sufficient 
amount of the desired base, either neat or in a suitable inert solvent. Examples of 
pharmaceutically acceptable base addition salts include sodium, potassium, calcium, 
ammonium, organic amino, or magnesium salt, or a simitar salt. When compounds of the 
present invention contain relatively basic functionalities, acid addition salts can be 
obtained by contacting the neutral form of such compounds with a sufficient amount of 
the desired acid, either neat or in a suitable inert solvent. Examples of pharmaceutically 
acceptable add addition salts include those derived from inorganic acids like J '"" ' 
hydrochloric, hydrobromic, nitric, carbonic, monohydrogcncarbonic, phosphoric, 
monohydrogenphosphoric, dihydrogenphosphoric, sulfuric, monohydrogensulfuric, 
hydriodic, or phosphorous acids arid the like, as well as the salts derived from relatively 
nontoxic organic acids like acetic, propionic, isobutyric, oxalic," rrialeic, malonic, benzoic, 
succinic, suberic, fumaric, mahdelic, phthalic, benzeriesulfonic, p-tolylsulfonic, citric, 
tartaric, methanesulfonic, and the like. Also included are salts of amino aci ds such as 
arginate and the like, and salts of organic acicis like glucuronic or galactunoric acids and 
the like (see, for example, Berge, S.M., et ai, 'Tharmaceutical Salts", Journal of 
Pharmaceutical Science, 1977,66, 1-19). Certain specific compounds of the present 
invention contain both basic and acidic functionalities that allow the compounds to be 
converted into either base or acid addition salts. ' ; 

The neutral forms of the compounds may be regenerated by contacting the 
. salt with a base or acid and isolating tiie parent compound in the conventional manner. 
The parent form of the compound differs from the various salt forms in certain physical 
properties, such as solubility in polar solvents, but otherwise the salts are equivalent to the 
parent form of the compound tot the purposes of the present invention. 

8 
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In addition to salt forms, the present invention provides compounds which 
are in a prodrug form. Prodrugs of the compounds described herein are those compounds 
that readily undergo chemical changes under physiological conditions to provide the 
compounds of the present invention. Additionally, prodrugs can be converted to the 
5 compounds of the present invention by chemical or biochemical methods in an ex vivo 
environment. For example, prodrugs can be slowly converted to the compounds of the 
present invention when placed in a transdermal patch reservoir with a suitable enzyme or 
chemical reagent. 

Certain compounds of the present invention can exist in unsolvated forms 
10 as well as solvated forms, including hydrated forms. In general, the solvated forms are 
equivalent to unsolvated forms and are intended to be encompassed within the scope of 
the present invention. Certain compounds of the present invention may exist in multiple 
crystalline or amorphous forms. In general, all physical forms are equivalent for the uses 
contemplated by the present invention and are intended to be within fee scope of the 
15 present invention. 

Certain compounds of the present invention possess asymmetric carbon 
atoms (optical centers) or double bonds; the racemates, diastereomers, geometric isomers 
and individual isomers are all intended to be encompassed within the scope of the present 

invention. , ., ... . ... -., .-..:,.;,....>,■ • • - 

20 The compounds of the present invention may also contain unnatural 

proportions of atomic isotopes at one or moreof «he i* 0 ™* **! i^^J 1 ?? . :o a 
compounds, For example, the compounds may be n^ »h ^ < fc wlhf«^actfve isotopes, 
such as for example tritium ( 3 H). iodine-125 (|^Q i or caibon-14 ( M Q. All isotopic 
variations of the compounds of the present invention, whether radioactive or not, are 
25 intended to be encompassed within the scope of the present invention. 

General: 

A new class of compounds that interact with PP ARy has now been 
discovered. Depending on the biological environment (e.g.. cell type, pathological 
30 condition of the host, etc.). these compounds can activate or block the actions of PPAR*. 
By activating the PPARy receptor, me compounds will find use as therapeutic agents 
capable of modulating conditions mediated by the PPARt receptor. As noted above, 
example of such conditions is NIDDM. Additionally, the compounds are useful for the 
prevention and treatment of complications of diabetes (e.g., neuropathy, retinopathy, 
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glomerulosclerosis, and cardiovascular disorders), and treating hyperlipideraia. Still 
further, the compounds are useful for the modulation of inflammatory conditions which 
most recently have been found to be controlled by PPARy (s?e, Ricote, et aL Nature,, 
391:79-82 (1998) and Jiang, etai, Nature, 391:82-86(1998). Examples of inflammatory 
5 conditions include rheumatoid arthritis and atherosclerosis. 

Compounds that act via antagonism of PPARy are useful for treating 
obesity, hypertension, hyperlipidemia, hypercholesterolemia, hyperlipoproteinemia, and 
metabolic disorders. , 

10 Embodiments of the Invention : 

In one aspect, the present invention provides compounds which are 
represented by the formula: 




....... A - '.-v.-,. , 

15 In formula (I), the symbol Ar 1 represents a substituted orj^ubstituted aryl 

group. Preferably, Ar 1 is a monocyclic or fused bicyclic aryl group having from zero to 

four heteroatoms as ring members. More preferably, Ar is a monocyclic or fused 

bicyclic aryl group comprising two fused six-membcrcd rings, two fused five 7 membered . 

rings, or a six-member ring having a fused five-membered TOg % hetCToaryl group ^ 

20 containing from 1 to 3 nitrogen atoms in the ring or rings. , Parfcylariy preferred . 

embodiments are those in which Ar 1 is phenyl, naphthyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 
2-pyrimidyl, 4-pyrimidyI, 5-pyrimidyl, 2-quinolinyl, 3 -quino linyl, 4-isoquinolinyl, ^ 
benzothiazolyl, benzoxazolyl, benzimidazolyl, 3-pyrazolyl, 2-phenyl-4-isoxazqlyl and the , : 
like. Ar 1 can be both unsubstituted and substituted. In preferred embodiments, Ar 1 is 

25 substituted with from 0 to 3 substituents selected from halogen, -OCFj, -OH, rP"(Ci- 
C6)alkyi,-CT3, (Ci-C6)aikyl,or-Np2- Inonegroup ofprefen^ 

monocyclic tieteroajyl group containing 1 to 2 nitrogen jatpm?, in the ring and jbeing . .... 
monosubstituted by halogen, -QCF3 or -CF 3 . In ..another group of preferred ^ embodiments, 
Ar 1 is' a phenyl or naphthyl group having from 1 to 3 substituents selected from halogen, 
30 cyano,nitro, (QrCgJalkyl or (CrCB)alkoxy. . . . - ; : 
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The letter X represents a divalent linkage selected from substituted or 
unsubstituted (C.-Csjalkylene, substituted or unsubstituted (C,-C6)alkylenoxy, substituted 
or unsubstituted (Ci-Cjjalkyleiiamino, substituted or unsubstituted (Ci-Q)alkylene-S(0) k , 
-0-, -C(OK N(R"K -N(R")C(0)-, -S(0)k- arid a single bond, in which R u is a member 
5 selected from hydrogen, (Ci-Cg)alkyl, (CrCg)heteroalkyl and aryl(C,-C4)aIkyl and the 
subscript k is an integer of from 0 to 2. In preferred embodiments, X represents rO, 
-C(OK substituted or unsubstituted (Ci-C6)alkylene, -N(R n )-, or -S(0)v. Most 
preferably, X represents -0-, -CHr. -CH(CH 3 )-, -CH(CH 2 CH,K -CH(isopropyl)-'. - 
CH(CN)-, -C(0)-, -N(R u h or -S(0) k -. Still further preferred are those embodiments in 

10 which X represents -0-, -CH 2 -, -CH(CH,)-, -C(OK -N(R n )-, or -S(0) k -, wherein R n is 
hydrogen, methyl, ethyl, propyl and isopropyl. 

The letter Y, in the above formula represents a divalent linkage selected . 
from substituted or unsubstituted (C|-C 6 )alkylene, -0-, -C(OK -N(R l2 )-S(0) ra -, -N(R 11 )- 
S(0) m -N T (R 13 )-, -N(R 12 )C(0)-, -S(0)„-, a single bond, and combinations thereof, in which 

15 R" and R 13 are members independently selected from hydrogen, substituted or 

unsubstituted (Ci-Cg)alkyl, substituted or unsubstituted (CrCg)heteioalkyl and substituted 
or unsubstituted aryl(Ci-C4)alkyl; and the subscripts m and n are independently integers 
of from 0 to 2. In preferred embod^enC Y repraents ^<R ,2 )-S(dj2- or -N(R ,2 )-C(0)-. 
More preferably, Y represents -N(R ,J )-S(0)2- in which R 12 is hydrogen or substituted or 

20 unsubstituted (C| Cg)alkyl. Moist preferably. Y repfwents -NH-S(6)j-. Additionally, the 
linkages provided herein (represented by Xaiid Y) can be in either orientation. More 
particularly, for example^ themtrogen atom of -NCR 1J )-S(0)2- can be attached to either 
the central benzene ring or to the R group. 

The symbol R 1 represents'a member selected from hydrogen, halogen, 

25 cyano, nitro, (C,lC,)alky1. (C,-C,)alkbky. -CO** 14 , -C(6)NR i5 R ,6 > -C(0)R M , -S(6) P -R M . 
-S(0)„-NR !5 R i6 , -6-C(0)-OR 17 , -CM*0)-R", -6-C(0)-NR JS R 16 , -1^ M MX(^NR ,5 R ,< . 
-NCR'VQOVR" and ^(R'^OVOR 17 , in which R H is a member selected from 
hydrogen, (C-Cg)alkyl, (CrCg)beteroalkyl, aiyl and aryl(C,-C4)alkyl; R 15 and R 16 arc 
members independently selected from hydrogen, (Ci-Cg)aikyl, (C2-Cg)heteroalkyl, aiyl, 

30 and aryl(C r C 4 jalkyl, or taken together wiflVthe nitrogen to which each is attached form a 
5-, 6- or 7-memb'ered ring; and R 17 is a m emb er selected from hydrogen, (Ci-Cg)alkyl, 
(C 2 -C g )heteroalkyi, aiyl arid aryKCi-COaikyl. In each of the descriptions of, for example, 
alkyl, alkoxy and heteroalkyl, the groups can be substituted or unsubstituted. Preferably, 
when substituted the substituents are halogen (e.g., -CF 3 , -OCF 3 ). In preferred 

11 
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embodiments, R 1 represents hydrogen, halogen, cyano, (C r Cg)alkyl, (C r Cs)alkoxy f * 
CO2R 1 4 and -G(0)NR ,5 R 16 . More preferably, R 1 represents hydrogen, halogen, cyano, 
(C,-C 8 )alkyl, (C,-C 8 )atkoxy, -COjR 14 and -C(0)NR ,5 R 16 in which R 14 is (C,-C 8 )alkyl, 
and R 15 and R 16 are independently hydrogen or (C r C 8 )alkyl, or taken together with the 
5 nitrogen to which each is attached form a 5- or 6-membered ring. Other preferred R 1 
groups are discussed below with reference to groupings of compounds wherein Ar 1 is 
phenyl, pyridyl, naphthyl, quinolinyl, isoquinolinyl, benzoxazolyl, benzothiazolyl and 
benzimidazolyl 

The symbol R 2 presents a substituted or unsubstituted aiyl group. 

10 Preferably, R 2 represents a phenyl, naphthyl, pyridazinyl or pyridyl group. More 

preferably, R is a phenyl, naphthyl, pyridazinyl or pyridyl group substituted with from 0- 
3 substituehts selected from halogen, -OCF 3 , -OH, -0(C r C 8 )alkyl, -CN, -CF 3 , -C(0)-(Cr 
C 8 )alkyl, -(C| ^alkyl and -NH 2 . While certain preferred substituents have been 
provided (e.g., -OCF 3 and -CF3), the terms alkyl and alkoxy are also meant to include 

1 5 substituted versions thereof, preferably halosubstituted versions including those 
specifically noted. T 

The symbol R 3 represents a halogen, cyano, nitro or a substituted or 
unsubstituted (Ci-C 8 )alkoxy group, preferably a halogen, cyano or (Ci-C 4 )alkoxy group. 
Most preferably, halogen, methoxy or trifluoromcthoxy. ' ' ° v 

20 ' ~ A number of preferred embodiments" are provided herein. For example, in 

one preferred embodiment, ^ is a divalent linkage selected from -^fifiS-, -CH(CT3^ l -b^ t 
-C(O)-, -N(R n )- and ^-; and Y is-N^ R 12 is a m^nber selected from 

hydrogen and (Ci*Cg)aIkyl. In another preferred embodiment, X*is a b ivalent linkage 1 
selected from-CH r , -CH(CH 3 )-, -0-, -C(O)-, -N{R n )- and -S-; Y is -N(R I2 )-S(0)2-, 

25 wherein R 12 is a member selected from hydrogen and (Ci-C 8 )alkyl; and R 2 is a substituted 
or unsubstituted aryl selected from phenyl, pyridyl, naphthyl and pyridazinyl. In yet 
another preferred embodiment, X is a divalent linkage selected from -CH2-, -CH(CHj)-, 
-0-, -C(0)-, -NCR 1 and -S-; Y is -N(R ,2 )-S(0) 2 -, wherein R 12 is a member selected 
from hydrogen and (CrCg)alkyl; R 2 is a substitutedor unsubstituted aryl selected from 

30 phenyl, pyridyl, naphthyl and pyridazinyl; and Ar 1 is a substituted or unsubstituted aryl 
selected from pyridyl, phenyl, naphthyl, quinolinyl, isoquinolinyl, benzoxazolyl, 
benzothiazolyl, and benzimidazolyl. 

One of skill in the art will understand that a number of structural isomers 
are represented by formula I. In one group of embodiments, the isomers are those in 
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which the groups on the phenyl ring occupy positions that are not contiguous. In other 
embodiments, the compounds are those having the structural orientations represented by 
the formulae: 





(lb) 





> • 



10 




go 





0h) 




md 



(U) ... 
Still further preferred are those compounds haying the structural : 
orientation presented by formula Iajor ]b. t * osc of 

formula la or lb in which the positions of R 1 ^ and R 3 are switched (or reversed).. 

Yet other preferred compounds are those in which Ar ! -X- and -Y-R 2 
occupy positions ortho to one another ^ (exemplified by . 




Still another group of preferred compounds are represented by the formula: 
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At 1 is substitu ted or unsubstituted phenyl 

In one group of particularly preferred embodiments, Ar 1 is a substituted or 
unsubstituted phenyl group.' Further preferred are those embodiments in which the 
5 compound is represented by any of formulae la through Ij. Still further preferred are 
those embodiments in which X is -O-, -NH- or -S-; Y is -NH-SO2S R 1 is a member 
selected from hydrogen, halogen, (Ci-C 8 )alkyl, (Cj-C 8 )hetcroalkyl, (Ci-Ci)alkoxy, - 
C(0)R M , -CO2R 14 , -C(0)NR l5 R 16 , -S(0)p-R 14 and -S(0) q -NR ,5 R' 6 ; R 2 is a phenyl group 
having from 0 to 3 substitutents selected from halogen, -OCF 3 ; -OH, -0(C|-C 8 )alkyl, - 

10 C(OHCrC 8 )alkyl l -CN, -CF 3 , (C r Cg)alkyi and -NH 2 ; and R 3 is selected from halogen, 
methoxy and trifluoromethoxy. 
^ Other particularly preferred embodiments wherein Ar 1 is substituted or 

unsubstituted phenyl, are those that are represented by either of formulae Ii or Ij. In this 
group of embodiments, X is a divalent linkage selected from -CHi-, -CH(CH3K -O-, 

1 5 -C(OK -NCR 1 and Wherein R 1 - is a member selected from hydrogen and (Cj ~ 
C 8 )alkyl; Y is a divalent linkage selected from -N(R l2 >S(0) 2 - f wherein R 12 is a member 
selected from hydrogen and (CrCg)alkyl; R 1 is a member selected from hydrogen, 
halogen, (C r C 8 )alkyl,(C 2 -C 8 )heteroalkyi, (C,-C 8 )alkbxy, ^C(0)R ,4 . -CC>2R U , 
-CfONR^R^Z-SCOVR 14 , -S(0) q -NR ! ^ -O-^^^ 

20 wherein R 14 is a member selected from hydrogieh, -(C|-C 8 )alkyl, (C 2 -Cg)heteroiiIkyi, aryt 
and aryl(C| -Chalky t; R l ■ arid R 16 aire members independently selected from hydrogen, : 
(Ci-Cg)alkyl and (Cf C 8 )heteroaIkyl, or taken together With the nitrogen to which each is ' 
attached form a 5-, 6- or 7-raembered ring; R n is a member selected from hydrogen, (d- 
C 8 )alkyl and (C 2 -C 8 )hetCToalkyl; the subscript p is ah integer of from 0 to 2; the subscript 

25 q is 2; R 2 is a substituted or unsubstituted phenyl; and R 3 is a halogen or (C r C 8 )alkoxy. 

1 In further preferred embodiments, X is ^-0-;-NH- or -S-; Y is -NH-SO2-; 
R 1 is a member selected from hydrogen, halogen, (Ci-Cg)alkyl, (C 2 -C 8 )heteroallcyl, (C t - 
C 8 )alkoxy, -C(0)R'\ -COjR 14 , -C(0)NR ,5 R 16 , -S(0) p -R 14 and -S(OVNR l5 R' 6 ; R 2 is a 
phenyl group having from 0 to 3 substitutents selected from halogen, -OCF3, -OH, -0(Cj- 

30 C B )alkyl,-C(OHCi-C 8 )al^ 

halogen, methoxy arid trifluoromethoxy. 

In still farther preferred embodiments, Ar 1 is a phenyl group having from 1 
to 3 substituents selected from halogen, ^CT 3> -OH/-6(Ci-C6)alkyl, -CF 3 , (C|-C 8 )alkyl ■ 
and-N0 2 ; R 1 is a member selected from halogen, (CrC 8 )alkyl, (C r C 8 )heteroallcyl aiid 
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(C,-C 8 )aUcoxy, R 2 is a phenyl group having from 0 to 3 substitutents selected from 
halogen, -OCT,, -OH, -(XC-Crfalkyl. -C(OHC.-C)alkyl, -CN, -CF 3 , (C,-C 8 )alkyl and - 
NH 2 , more preferably 1 to 3 substituents selected from halogen, -OCF 3 and -CF 3 ; and R 
is selected from halogen, methoxy and irifluoromethoxy. Yet further preferred 
5 embodiments are those in which R 1 and R 5 are each independently a halogen, and R 2 is a 
phenyl group having from 1 to 3 substitutents selected from halogen, -OCFj, and -CFj. 
At 1 is substit uted or unsubstituted nvridvl 

In one group of partjcularly preferred embodiments. Ax 1 is a substituted or 
unsubstituted pyridyl group. Further preferred are those embodiments in which the _ 

10 compound is represented by any of formulae la through Ij. Still further preferred are 
those embodiments in which X is -0-. -NH- or Y is -NH-SOr; R 1 is a member 
selected from hydrogen, halogen, (C,-C»)alkyl, (CrQOheteroalkyl, (C r Cg)alkoxy. - 
C(0)R M , -COjR 14 , -CiOmV- -S(OVR' 4 and -S(OVNR' 5 R' 6 ; R 2 « a phenyl group 
having from 0 to 3 substitutents selected from halogen, -OCFj,,-OH, -0(Ci-C 8 )aikyi, - 

15 C(0)-(Ci-Cg)alkyl, -CN, -CFj, (C,-C»)alkyl.and -NH 2 ; andR 3 is selected from halogen, 
methoxy and trifluoromethoxy. 

Other particularly preferred embodiments wherein Ar l . is substituted or 
unsubstituted pyridyl, are those that are represented by either of formulae Ii or Ij. In this 
group of embodiments, X is a divalent linkage selected from -CH 2 -. -CH(CHj>-, -O-, 

20 -C(0)-, -N(R l ; !> and -S-, ,. > wherein R n is a member selected from hydrogen and (Ci- 
C,)alkyl; Y is_a divalent linkage selected from -N(R l2 >S(0>, wherein R ,2 is a member 
selected from hydrogen and (C,-C»)alkyl; R 1 is a member selected from hydrogen, 
halogen, (C,-C«)alkyl, (C^heteroalkyl, (C,-C»)alkoxy, -C(0)R u , -COjR" ,, 
-CCONR'fR 16 , -S(OVR M . -S(OVNR ,s R W , -0-C(0)-R 17 , and-NfR'^-aOVR", 

25 wherein R u is a member selected from hydrogen, (C|-C 8 )alkyl. (C 2 -C 8 )heteroalkyl, aryl 
and aryl(Ci-C4)alkyl; R 15 and R 16 are members independently selected from hydrogen, 
(Ci-C 8 )alkyl and (C 2 -Ct)heteroalkyl, or taken together with the nitrogen to which each is 
attached form a 5-, 6- or 7-membered ring; R" is a member selected from hydrogen, (d- 
C 8 )alkyl and (C 2 -Cg)heteroalkyl; the subscript p is an integer of from 0 to 2; the subscript 

30 q is 2; R 2 is a substituted or unsubstituted phenyl; and R J is a halogen or (Ci-C 8 )alkoxy. 

In further preferred embodiments. X is -0-, -NH- or -rS-; Y is -NH-SO2-; 
R 1 is a member selected from hydrogen, halogen, (C|-C»)alkyl, (C 2 -C 8 )heteroalkyl, (Ci- 
Cg)alkoxy, -C(0)R u . -COjR 14 , -C(0)NR ,s R' 6 . -S(CVR U and -S^"^''^ 6 ; R 2 is a. 
phenyl group haying from 0 to 3 substitutents selected from halogen, -OCFj, 7OH, -Q(Ci- 
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C 8 )alkyl, -C(OMCi-C 8 )alkyl, -CN, -CF 3 , (Ci-C 8 )alkyl and -NH 2 ; and R 3 is selected from 
halogen, methoxy. and trifluoromethoxy. 

. In still fiirther preferred embodiments, At 1 .is a pyridyl group having from 
0 to 3 substituents selected from halogen, -OCF 3 , -OH, -0(Ci-C 6 )alkyl, -CF 3 ; (C r 
5 Cg)alkyl and -NOj; R 1 isa member selected from halogen, (C|-C 8 )alkyl, (C 2 -; 

C 8 )heteroalkyl and (C|-C 8 )alkoxy; R 2 is a phenyl group having from 0 to 3 substitutents 
selected from halogen, -OCF 3 , -OH, -0(Ci-Cg)aIkyl t -C(0)-(CrCs)alkyl, -CN, -CF 3 , (C r 
C8)alkyl and -NH2, more preferably 1 to 3 substituents selected from halogen, -OCF3 and 
-CF 3 ; and R 3 is selected from halogen, methoxy and trifluoromethoxy. Yet further 
1 0 preferred embodiments are those'in which R 1 and R 3 are each independently a halogen, 
and R 2 is a phenyl group having from 1 to 3 substitutents selected from halogen, -OCF 3 , 
and -CF 3 . Most preferably, Ar 1 is a 3-pyridyl group having preferred substituents as 
indicated above:* * - , - i 

In still other particularly preferred embodiments, the compounds are 
15 represented by formula I, in which Ar 1 is a pyridyl ring having a single substitueht > 

selected from halogen, -OCF3 and -CF 3 ; X is a divalent linkage selected from the group of : 
-0-, -C(0>, -CH2- arid combinations thereof, Y is a divalent linkage selected from the 
group of -NH-S(0>2- and -NH-C(O)-; R 1 is selected from hydrogen, halogen, cyano, (C|- •= 
C 8 )alkyl, (Ci-G 8 )alkoxy and -C(0)NR IS R 16 in which R 15 and are selected from hydrogen, 
20 (Ci-Cg)alkyl, aryl and aryl(CrC4)alkyl; R* is a phenyl or pyridyl nhg;-o^oridly-- : ^''.>?/ 
substituted by 0-3 groups selected from halbgwt (Ci-Cg)alkyl,^0-(Ci-CB)alkyl and -CN; 
and R 3 is halogen, cyano or (Ci-C^alkoxy. 1 - r ■ 4 ' " " - 

Ar 1 is substituted or iinsubstituted naphthvl - .liu-- 

In one group of particularly preferred embodiments, Ar 1 is a substituted or 
25 unsubstituted naphthyl group. Further preferred are those embodiments in which the 

compound is represented by any of formulae la through Ij. Still further preferred are! - ~ ■ 
those embodiments in.which X is -0-, -NH- or-S-; Y is -NHtSOt; R 1 is a member 
selected from hydrogen, halogen, (Ci-Cg)alkyl, (C2-C8)hcteroalkyl, (CrCg)alkoxy, - 
C(0)R u , -C0 2 R 14 , -C(0)NR 15 R l6 i •S(OVR , 1 arid rS(0) q -NR l5 R 16 ; R 2 is a phenyl group 
30 having from 0 to 3 substitutents selected from halogen, -OCF 3 , -OH, -0(Ci-C8)alkyl, - 
C(OHC r Cg)alkyl, -CN, -CF 3 ; (C r C 8 )aIkyl and -NH 2 ; and R 3 is selected from halogen, 
methoxy and trifluoromethoxy.; t 

Other particularly preferred embodiments wherein Ar 1 is substituted or 
unsubstituted naphthyl, are those that are presented by either of formulae Ii or Ij. In this 

16 



(C) 2003 Copyright Derwent Information Ltd. 



PCT/USOO/18178 

WO 01/00579 

group of embodiments, X is a divalent linkage selected from -£H 2 -, -CH(CH,h -0-, 
-C(0)-,-N(R n )-and-S-, whereinR 1 ' is a member selected from hydrogen and <C,- 
C,)alkyl; Y is a divalent linkage selected from -NCR 12 )^-, wherein R 12 is a member 
selected from hydrogen and (Ci-C 8 )alkyl; R 1 is a member selected from hydrogen, 

5 halogen, (CrQ)alkyl. (C r C 8 )heteroalkyU (C,-C 8 )alkoxy, -C(0)R' 4 . -CO*' 4 , 
-C(0)NR ,s R' 6 . -S(OVR M . -SCOVNRW. .O.C(0)-R", and .N^VCXO-R 17 , 
wherein R 14 is a member selected from hydrogen, (C,-C)alkyl, (C 2 -C 8 )heteroalkyU aryl 
and aryl(Ci-C<)alkyl; R ,s and R' 6 are members independently selected from hydrogen, 
(C, -C 8 )alkyl and (C 2 -Q)heteroalkyl. or taken together with the nitrogen to which each is 

10 attached form a 5-, 6- or,7-membercd ring;* 17 is a member selected from hydrogen, (C,- 
Oalkyl and (C r C 8 )heteroalkyl; the subscript p is an integer of from 0 to 2; the subscript 
q is 2; R 2 is a substituted or unsubstituted phenyl; and R 3 is a halogen or (C,-C 8 )alkoxy. 

In further preferred embodiments, X is -O-, -NH- or -S-; Y is -NH-SO2-; 
R 8 is a member selected from hydrogen, halogen, {Chalky!, (C 2 -C»)heteroaikyi, <C- 

15 C 8 )aJkoxy.-C(0)R! 4 .^ 

phenyl group having from 0 to 3 substitutents selected from halogen; -OCF*, -OH, -0(Cr 
Oakyl. -C(OHC-C.)alkyl, -CN. -CF 3 . (C-C 8 )alkyl and -NH 2 ; and R 3 is selected from 
halogen, methoxy and trifluoromethoxy. •"• 

... , , i ns tiii further preferred embodiments, Ar 1 is a naphthyl group having from 

20 0to3 substiraaite.select^ (Cl " 
Cg)alkyl and T Np2; R'.is a member selected from halogen, (C,-C 8 )alkyl. (C 2 - ( 
C 8 )heteroalkyl and (C,-C»)alkoxy; R 2 is a phenyl group baying from 0 to 3 substitutents 
selected from halogen, -OCF,, -OH, .0(C,^ 8 Xalkyl. :t C(0)-(C l -C 8 )alkyl, -CN, -CF,, (C,- 
C 8 )alkyl and -NH 2 , more preferably I to 3 substituents selected from halogen, -OCF, and 

25 -CF,; and R 3 is selected from halogen, melhoxy and trifluoromethoxy. -Yet further - 
preferred embodiments are those in which R 1 and R 3 are each independently a halogen, 
and R 2 is a phenyl group having from 1 to 3 substitutents selected from halogen, -OCF,, 

and-CFj. ■ . , ; ...,-..>;.: v -o;r- * -u - • " •••"*<■ 
ftr 1 is substituted or unsuh ^ituted benzothiazolyl 
30 another group of particularly preferred embodiments, Ar 1 is a 

substituted or unsubstituted benzothiazolyl group. Fiirther preferred are thosei 
embodiments inwhich the compound is represented by any of formulae la throughlj. - 
Still further preferred are those embodiments in which X is -O-, -NH- or -S-; Y is 
-NH-SOr; R' is a member selected from hydrogen, halogen, (Ci-C 8 )alkyL (Cr 
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C 8 )heteroaUcyl, (Ci-Cg)alkoxy f -C(0)R 14 , -CO* 14 , -C(0)NR l5 R 16 , -S(0) p -R 14 and 
-S(0) q -NR ,5 R 16 ; R 2 is a phenyl group having from 0 to 3 substitutents selected from 
halogen, -OCF 3 , -OH, -0(Ci^g)aikyi, -C(OHCrC B )alkyl, -CN, -CF 3 , (C-Cg)alkyl and - 
NH 2 ; and R 3 is selected from halogen, methoxy and trifluoromethoxy. 
5 Other particularly preferred embodiments wherein Ar 1 is substituted or 

unsubstituted benzothiazolyl, are those that are represented by either of formulae Ii or Ij. 
In this group of embodiments, X is a divalent linkage selected from -CH2-, -CH(CH 3 )-, 
-0-, -C(O)-, -N(R ! x y arid -S-, wherein R 1 1 is a member selected from hydrogen and (C|- 
C 8 )alkyl; Y is a divalent linkage selected firbm -N(R 12 )-S(0)2-, wherein R 12 is a member 
10 selected from hydrogen and (Ci-Cg)alkyl; R 1 is a member selected from hydrogen, 
halogen. (C,-Cg)alkyl, (C2-t 8 )heteroaikyl, (C r Cg)aikbxy. -C(0)R 14 , -CO2R 14 . 
-C(0)NR ,5 R 16 , -S(0)p-R 14 , :S^)^'^ 

wherein R 14 is a member selected frorri hydrogen^ (C j-Cg)alkyl, (Ci-Cg)heterbalkyl, aryl 
and aryl(Ci-C4>aIkyl; R 13 and R 16 are members independently selected from hydrogen, 

IS (Ct-Cg)alkyr inil {Cs^het^aOq/l, or taken fog^df wiitflhS nitrogen to whictfe*c&is ' v 
attached form a 5-; 6- or 7-inembefed ring; R 17 is a member Selected from hydrogen; (Ci- 
C 8 )alkyl and (C 2 -Cg)heteroaIkyl; the subscript p is an integer of froih 0 to 2; the subscript 
q is 2; R 2 is a substituted or unsubstituted phenyl; and R 3 is a halogen or (Ci-Cg)alkoxy. 

In frjrthCT preferred embodiments, X is -O-, -NH- or Y is -NH-SOi-; 

20 R 1 is a raemberlelc*^ frdm hydr^^ (C2-C 8 )heteroalkyi, (C f - :; 0 

Cg)alkox^ iC(0)R 14 ; -CbSjR 14 ^(O^NR'^R^ -S^VR 14 "wSi -S^-NR^R 16 ; R 2 isa 
phenyl group hkvirig from' 6 to 3 substitutente selected from hiaiogen, -OCF 3 , -OH, -b(Cr 
C B )alkyl/-C(0)-(CrC8)^kyl, -CN, -CF 3 , (C r C B )alkyi and -NHi; aiid R 3 is selected from 
halogen, methoxy and trifiuoromethoxy. 

25 In still farther preferred embodiments, Ar 1 is a behzodiiaiblyi group 

having from 1 to 3 sabstitiierife selected from hdoj^ -CFj, 
(CrCg)alkyl and -NO* R l is selected froih halogen, (Cj^Cgjalkyl, (C 2 -Cg)heterbalkyiand 
(Ci-Cg)alkoxy; R 2 is a phenyl group having frbm 6 to 3 substitutents selected from 
halogen, -OCF 3 ?30H, -0(CrC 8 )alkyi, -C(6><CrC 8 )alkyl, -CN^CF 3 , (Ci-Cg)alkyl and - 

30 NH 2 , more preferably 1 to 3 substituents selected from halbgenV-OCFj and -CF^find R 3 ~ 
is selected from halogen, methoxy and triflubromethoxyV Yet further preferred 
embodiments are those in which R 1 and R 3 are each independently a halogen/ and R 2 is a 
phenyl group having from 1 to 3 substitutents selected from halogen, -OCF3, andi -CF 3 / In 
particularly preferi-ed embodiments, the benzritWazolyl group is a 2-berizotHiazolyl group! 
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at 1 is 5 ^^tnH^r"" s " hsritute ' thenzoxazolYl 
In another group of particularly preferred embodiments, Ar 1 is a 
substituted or unsubstituted benzoxazolyl group. Further preferred are those 
embodiments in which the compound is represented by any of formulae la through Ij. 

5 Still further preferred are those embodiments in which X is -0-, -NH- or -S-; Y is 
NH-SOj-' R* is a member selected from hydrogen, halogen, (C r C 8 )alkyl, (C r 
C 8 )heteroaIkyl, (C,-C 8 )alkoxy, -C(0)R*\ -CO* 14 . -C(0)NR» J R ,S . -S(0) P -R M and . 
-S(0) q -NR ,5 R' < ; R 2 »s » P^yl group having from 0 to 3 substitutents selected from . 
halogen, -OCF„ -OH, -OCC.-Crfalkyl, -C(OMCrC 8 )alkyl. -CN, : CF„ (C,-Cs)alkyl and - 

10 NHj; and R J is selected from halogen, mefcoxy and trifluorometiioxy. 

Omer particularly preferred embodiments wherein Ar' is substituted or 
unsubstituted benzoxazolyl. are those that are represented by either of formulae Ii or Ij. 
In this group of embodiments, X is a divalent linkage selected from -CH 2> -CH(CH 3 K 
-0-, -C(0)-. -N(R")- and -S-, wherein R M Js a member selected from hydrogen and (C,- 

15 C 8 )alkyl; Visa divalent linkage selected from-N^S^.* 

selected from hydrogen and (CrC 8 )alkyl; R 1 is a member selected from hydrogen, 
halogen, (C-Oalkyl, (C 2 -C»)heterpalky|, (C,-C.)alkoxy. -C(0)R^ 4 . ^R 14 . 
-C(0)NR ,s R^ -StOVR", -S^-NrV, ^(0)^^ ^ ^HXP^' 7 • 
wherein R 14 is a member selected from hydrogen, (CrC 8 )alkyl, (CrC 8 )heteroalkyl, aiyl 

20 andaryl(C,-C«)al^ 

(C.-Cgjalkyl and (C 2 C 8 )heteroajkyl, or taken togeAer wiA the nitrogen to wmch each is 

attached'form a 5-, 6- or 7-membered ring; R 17 is a. member selected from hydrogen, (C- 
C 8 )alkyl and (C 2 -C 8 )heteroalkyl; the subscript p is an integer of from 0 to 2; the subscript 
q is 2; R 1 is a substituted or unsubstituted phenyl; and R 1 is a halogen or (C,-C 8 )alkoxy. 
25 In further preferred embodiments. X is -0-. -NH- or -S-; Y is -NH-S0 2 -; 

R 1 is a member selected from hydrogen, halogen, (Ci-COalkyl, (C 2 -C 8 )heteroalkyl, (C|- 
C 8 )alkoxy. -C(0)R 14 , -CO* 14 . -gO)NR 15 R 16 , -S(0) P -R' 4 and -S(OVNR ,5 R"; * * • 
phenyl group having from 0 to 3 substitutents selected from, halogen, -OCT,, -OH.-0(C,- 
C 8 )alkyl, -C(0)- (C,-Cialkyl. -CN.-CF,. (C,-C.)aikyl »d-NH 2 ; and RVis selected from 
30 halogen, methoxy and trifluoromethoxy. 

In still further preferred embodiments, Ar 1 is a benzoxazolyl group having 
from 0 to 3 substituents selected from halogen, -OCF 3 , -OH,. -0<e r Q)alkyl, -CF,, (C,- 
C 8 )alkyl and -N0 2 ; R» is selected from halogen, (C,-C g )alkyl, (C 2 -C 8 )heteroalkyl and (C,- 
C 8 )alkoxy; R 2 is a phenyl group having from 0 to 3 substitutents selected from halogen, - 

19 



(C) 2003 Copyright Derwent Information Ltd. 



WO 01/00579 PCT/US00/18178 

OCFa, -OH, -0(Ct-Cg)alkyl, -C(OMCi-C 8 )alkyl, -CN, -CF 3 , (Ci-C 8 )alkyl and -NH 2 . more 
preferably 1 to 3 substituents selected from halogen, -OCF3 and -CF 3 ; and R 3 is selected 
from halogen, methoxy and trifluoromethpxy. Yet further preferred embodiments are 
those in which R 1 and R 3 are each independently a halogen, and R 2 is a phenyl group 
5 having from 1 to 3 substitutents selected from halogen, -OCFj, and -CFj. In particularly 
preferred embodiments, the benzoxazolyl group is a 2-benzoxazolyl group. ; . 
At 1 is substituted or unsubstituted benzimidazolvl 
In another group of particularly preferred embodiments, At 1 is a 
substituted or unsubstituted benzimidazolyl group. Further preferred are those 

1 0 embodiments in which the compound is represented by any of formulae la through Ij . 
Still further preferred are those embodiments in which X is -O-, -NH- or -S-; Y is 
-NH-SO2-; R 1 is a member selected from hydrogen, halogen, (C r Cs)alkyl, (C 2 - v 
C 8 )heteroalkyl, (C r C 8 )alkoxy, -C(0)R 14 , -CO2R 14 , -C(0)NR l5 R 16 , -S(0) p -R u and 
-S(0) q -NR ,5 R w ; R 2 is a phenyl group having from 0 to 3 substitutents selected from 

1 5 halogen, -OCF3, -OH, -0(Ci-C 8 )aIkyl, -C(OMCi-C 8 )alkyl, -CN, -CF 3 , (C r C 8 )alkyl and - . 
NH 2 ; and R 3 is selected from halogen, methoxy and trifluoromethpxy. 

Other particularly preferred embodiments wherein Ar 1 is substituted or 
unsubstituted benzimidazolyl, are those that are represented by either of formulae Ii or Ij. 
In this group of embodiments, X is a divalent Hnkage selected from -GHr» -CH(CHj)-, 

20 -O-, -C(0)-, -N(R> !> and -S-, wherein R 1 1 is a member selected from hydrogen and (C r : 
C 8 )alkyl; Y is a divalent linkage selected from -N(R ,2 )-S(0)r, wherein R l 1 is a rnember 
selected from hydrogen and (Ci-C 8 )alkyl; K ] is a member selected from hydrogen, 
halogen, (C,-C 8 )alkyl, (C 2 -C 8 )heteroalkyl, (Ci-C 8 )alkoxy, .-C(0)R" -COfeR 1 -*-, 
-C(0)NR ,5 R 16 , -S(p) p .R 14 , .S(0) q -NR 15 R 16 , -0-C(0)-R 17 , and -N(R ! VC^R 17 , 

25 wherein R M is a member selected from hydrogen, (C|-Cg)alkyl, (C 2 -Cg)heteroalkyli aryl 
and aryI(Ci-C 4 )alkyl; R 1 - 5 and R** are members independently selected from hydrogen, 
(Ci-C 8 )alkyl and (C 2 -C 8 )heteroaIkyl, or taken together with the nitrogen to which each is 
attached form a 5-, 6- or 7-membered ring; R l7 «is a member selected from hydrogen, (Cr 
C 8 )alkyl and (C 2 -C 8 )heteroalkyl; the subscript p is an integer of from 0 to 2; the subscript 

30 q is 2 ; R 2 is a substituted or unsubstituted phenyl; and R 3 is a halogen or (Ci -G 8 )alkoxy. 

In further preferred embodiments, X is -0-, -NH- or -S-; Y is -NH-SO2-; 
R 1 is a member selected from hydrogen, halogen, (Ct-C 8 )alkyl, (C 2 -C 8 )heteroalkyl, (Ci- 
C 8 )alkoxy, -C(0)R 14 , -C0 2 R ,4 „ -C(0)NR ,5 R 16 , -S(0) p -R u and -SCO^-NR^R 16 ; R ? is a 
phenyl group having from 0 to 3 substitutents selected from halogen, -OCFb, -QH, -0(Cr 

20 : 
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* Oalkyl, -C(0)- (Ct-Cs)alkyl. -CN, -CF„ (C,-C,)alkyl and -NH,; and R 3 is selected from 
halogen, methoxy and trifluoromethoxy. 

In still further preferred embodiments, Ar 1 is a benzimidazolyl group 
having from 0 to 3 substituents selected from halogen, -OCF,. -OH, -CXC-QJalkyl. -CF,. 

5 (C-C)alkyl and -NO,; R 1 is selected from halogen, (d-GOalkyl. (C 2 -C g )heteroalkyl and 
(C- C»)alkoxy; R l is a phenyl group having from 0 to 3 substitutents selected from 
halogen, -OCF Jt -OH, -0(C,-C,)alkyl. -C(OMC r C,)alkyl, -CN, -CF,, (C r C 8 )alkyl and - 
NH 2 , more preferably 1 to 3 substituents selected from halogen, -OCFj and -CF,; and R 3 
is selected from halogen, methoxy and trifluoromethoxy. Yet further preferred 

10 embodimentsarethoseinwhichR 1 and R 3 are each independently a halogen, and R J is a 
phenyl group having from I to 3 substitutents selected from halogen, -OCF,, and -CF,. In 
particularly preferred embodiments, the benzimidazolyl group is a 2-benzimidazolyl 
group. 

^ » o.hsritut q i pi ..nsnhstituteri- mimolinvl or isoquinolmvl 

j 5 fa another group of particularly preferred embodiments, Ar 1 is a 

substituted or unsubstituted quinolinyl or isoquinolinyl group. Further preferred are those 
embodiments in which the compound is represented by any of formulae la through Ij. 
Still further preferred are mose embodiments in which X is -O-, -NH- or -S-; Y is 
-NH-SO2-; R l is a member selected from hydrogen, halogen, (C r C 8 )alkyl, (C 2 - 

20 C 8 )heteroalkyl, (C,-C)alkoxy, -C^R^-CO*' 4 , •C(0)m} i K 16 , -S(0)p-R U and' 
-S(0),-NR IS R 1 *; R 2 is a phenyl group having from 0 to 3 substitutents selected from 
halogen. -OCF,, -OH, -0(C,-C)alkyl, ^C(OMC.-C 8 )alkyl, -CN. -CF,, (Ci-C 8 )alkyl and - 
NH,; and R 3 is selected from halogen, methoxy and trifluoromethoxy. 1 

Other particularly preferred embodiments wherein Ar' is substituted or 

25 unsubstituted quinolinyl or isoquinolinyl, are those that are represented by either of 
formulae Ii or Ij. In this group of embodiments, X is a divalent linkage selected from - 
CH r , -CH(CH,)-. -0-. -C(O)-, -N(R")- and -S : , wherein R u is a member selected 
from hydrogen and (C,-C,)alkyl; Y is a divalent linkage selected from -N(R ,2 )-S(0)r. 
wherein R" is a member selected from hydrogen and (C,-Cg)alkyl; R 1 is a member 

30 selected from hydrogen, halogen, (C.-COalkyl, (C 2 -C«)heteroalkyl, (C,-C g )alkoxy, - 
C(0)R' 4 , -CO** 4 , -C(0)NR ,s R 16 , -S(OV*' 4 . -S(0),-NR ,j R". -O-C(0)-R", and - 
NCR'^MXCO-R 17 , wherein R 14 is a member selected from hydrogen, (C,-C 8 )alkyl, (C 2 - 
Oheteroalkyl, aryl and aryl(C,-C4)alkyl; R ,J and R ,6 are members independently 
selected from hydrogen, (C,-C,)alkyl and (C 2 -<^)hcteroalkyl, or taken together with the 
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nitrogen to which each is attached form a 5-, 6- or7-membered ring; R 17 is a member. . - 
selected from hydrogen, (Ci-Cg)alkyl and (Ca-Cgjheteroalkyl; the subscript p is an integer 
of from 0 to 2; the subscript q is 2; R 2 is a substituted or unsubstituted phenyl; and R 3 is a 
halogen or (Ci-Cg)alkoxy. 
5 In further preferred embodiments, X is -O-, -NH- or -S-; Y is -NH-S0 2 -; 

R 1 is a member selected from hydrogen, halogen, (CrCg)alkyi, (C 2 -Cg)heteroalkyl, (Ci- 
Cg)alkoxy, -C(0)R u , -C0 2 R 14 , -C(0)NR ,5 R 16 , -S(0) p -R 14 and -S(0) q -NR ,5 R' 6 ; R 2 is a 
phenyl group having from 0 to 3 substitutents selected from halogen, -OCF 3 , -OH, -0(Ci- 
C 8 )alkyl, -C(O)- (Ci-Cg)alkyl, -OJ, -CF 3 , (C,-C 8 )alkyl and -NH 2 ; and R 3 is selected from : 

10 halogen, methbxy and trifluoromethoxy. s > , '>■. 

In still further preferred embodiments.'Ar 1 is a quinolinyl or isoquinolinyl v 
group having from 0 to 3 substituents selected from halogen, -OCF 3f -OH, -0(Ci- 
C 6 )alkyl, -CF 3 ; (Ci-Cg)alkyl and -NO2; R 1 is selected from halogen, (Ci-COalkyl (C2- 
C 8 )heteroalkyl and (Cr Cg)alkoxy; R 2 is a phenyl group having from 0 to 3 substitutents 

1 5 selected from halogen, -OCF*, -OH, -0(Ci-Cg)aIkyl, rC(OHCi^Cg)alkyl, -CN, «£F 3 , (C r 
Cg)alkyl and -NH 2| more preferably 1 to 3 substituents selected from halogen, -OCF3 and 
-CF 3 ; and R 3 is selected from halogen, methoxy and trifluoromethoxy. Yet further 
preferred embodiments are those in which R 1 and R 3 are each independently a halogen, 
and R 2 is a phenyl group having from I to 3 substitutents selected from halogen, -OCF 3l 

20 and -CF 3 . In particularly preferred embodiments, the quinolinyl or isoquinolinyl group is 
selected from 2-quinotinyl, 3-quinolinyI, 4~quinoliny], 3-isoquinolinyl and 4- 
isoquinolinyl groups. 

In another aspect, the present invention provides pharmaceutical 
compositions comprising at least one of the above compounds in admixture with a 

25 pharmaceutical^ acceptable excipient. 

In yet another aspect, the present invention provides methods for 
modulating conditions mediated by PPARy in a host. More particularly, the conditions 
are selected from non-insulin-dependent diabetes mellitus, obesity, conditions associated 
with abnormal plasma levels of lipoproteins or triglycerides, and inflammatory conditions 

30 such as, for example, rheumatoid arthritis and atherosclerosis. 

?r^pm\m pf the CompQwris 

The compounds of the present invention can be prepared using standard 
synthetic methods. For exemplary purposes, Scheme 1 illustrates methods for the 
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preparation of compounds of structural formula (la). One of skill in the art will 
understand that similar methods 

structural classes. 

As shovm in Scheme 1, compounds of the present invention can be 

5 prepared beginning with commercially available 2^hlo ro -5-nitrobenzonitrile (0- 

Treatment of J with a phenol, thiophenol, or optionally protected aniline in the presence 
of base and heat provides the adduct (ii). Reduction of the nitro group in il with, for 
example Ha in the presence of Raney nickel catalyst provides an aniline derivative (ill).. 
Sulfonylation of Ui with an appropriate arylsulfonyl halide (Ar» 50,0 in the presence-of 

10 base (typically a tertiary amine) provides a target compound (|v), : Compound iiicanalso 
be converted to a related compound of formula (vi) in which the orientation of the 
sulfonamide linkage is reversed. .Thus, conversion of the aniUne Hi to the u 
benzenesulfonyl chloride v can be accomplished using methods described in Hoffinan, 
Organic Syntheses Collective Volume VH. p, 508-5 1 U Subsequent treatment of v with 

15 an appropriate aniline provides the target compound vl. , . - 



> .... 
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Scheme 1 



N < 



SOjCFj 





Ms. 




\ • • _ J : , 



" Other compounds of the present invention can be prepared beginning with, 
for example, 3 ,4-diflu6ronitrobenzerie;3^hlo 2-chlon>-5- 
nitroanisole, 3-bromo-^flu6ronifebeh2 anil the like. 



. iVii-'i- V." *' ^ ' 



Ana^ " 

The compounds of die present invention can be evaluated for modulation* 

of the PPARy receptor using assays ; siicli as those described in Jiang, ei dl, Nature 

391:82-86 (1998), Rifote,'#^ i^elra^?^.,^ Biol 

10 Chem. : 270{l2): : i 2953-12956 (1995); Alternati veiy [ ittie L wmiioun& cai be evaluated for 

their ability to displace a PPARy-GST feion protein as 

follows: 
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Material* 

PP ARy-OST fusion protein (prepared according to standard procedures). 
[ J H]-BRL 49653 having 50 Ci/nunol specific activity, Polyfihronics Unifilter 350 
filtration plate and glutathione-Sepharose® beads (from Pharmacia: washed twice w.th 
5 lOx binding buffer in whichBSA and DTI can be left out). 
Method: 

Binding buffer (10 mM Tris-HCl, pH 8.0, 50 mM KCI, 10 mM DTT, 
0 02% BSA and 0.0 1% NP-40) is added in 80 microliter amounts to the wells of the 
nitration plate. The test compound is then added in 10 microliters of DMSO. The 
10 PPARy-GST fusion protein and radiolabeled BRL compound are premixed in binding 

buffer containing 10 mM DTT and added in 10 microliter amounts to the wells of the ( 
plate to provide final concentrations of 1 ug/well of PPARy-OST fusion protein and 10 
nM ['Hl-BRL 49653 compound. The plate is incubated for 15 minutes. Glutatmone- 
agaxose bead is added in 50 uL of binding buffer, and the plate is vigorously shaken for 
15 one hour. Tbe plate is washed four times with 200 uUwell of binding buffer (without 
BSA and DTT). The bottom of the plate is sealed and 200 uL/wetl of scintillation 
cocktail is added. The top of the plate is then sealed and the radioactivityjs determined. 

fnrm^on ^ Administration of th" Compounds (Cnmppsitions) 
20 The compounds of the present invention can be prepared and administered 

m a wide variety of oral and parenteral dosage ^ 

present invention can be administered by injection, thaUs. intravenously, intramuscularly, 
intracutaneously, subcutaneously. intraduodenally. or mfraperitoneaUy. Also, the ( 
compounds described herein can be administered by inhalation, for example, intranasally. 
25 Additionally, the compounds of the present invention can be ad^stered transdermally. 
Accordingly, the present invention also provides pharmaceutical compositions 
comprising a phamaceutically acceptable carrier^ 

formula (I) or '• pharmaceutical* acceptable salt of a compound of formula^. 
For preparinj^phannacemical composition 

30 preseminvention'ph^ 

form preparations include powders, tablets, pills, capsules, cachets, suppositones. and 
dispersible granules. A solid carrier can be one or more substances which may also act as 
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diluents, flavoring agents, binders, preservatives, tablet disintegrating agents, or an 
encapsulating material. j 

In powders, the carrier is a finely divided solid which is in a mixture with 
the finely divided active component; In tablets, the active component is mixed with the 
carrier having the necessary binding properties in suitable proportions and compacted in 
the shape and size desired. 

The powders and tablets; preferably contain from 5% or 10% to 70% of the 
active compound. Suitable carriers are magnesium carbonate, magnesium stearate, talc, 
sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sbdiura 
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. Hie tenii 
"preparation" is intended to include the formulation of the active compound with 
encapsulating material as a carrier providing a capsule in which the active component 
with or without other camera, is surrounded by a cam 
it. Similarly, cachets and lozenges are included. Tablets, powd 

cachets, and lozenges can be used as solid dosage foms suitable for oral administration. 

For preparing suppositories; 4 a low melting wax, such as a mixtiire of fatty 
acid glycerides or cocoa butter, is first melted and the active component is dispersed 
homogeneously therein, as by stirring. The molteii homogeneous imxtiirc ii then ptoiired 
into convenient sizesd molds, allowed to cool, ^ thereby to solidify; ' v ■ " 

/ •« Liquid fom preparations include ^ 
for example, water or water/propylene glycol solutions/- For parenteral injection, 2 liquid 
preparations can be formulated in solution in aqueous polyethylene glycol solution. 

Aqueous solutions suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorants, flavors, stabilizers, and 
thickening agents as desired. Aqueous suspensions suitable for oral use can be made by 
dispersing the finely divided active component in Water With vis^us material, such as 
natural or synthetic gums, resins, methylcellulose, sbdium c^bbxymethylcellulose, and 
other well-known suspending agents. 

Also included are solid form preparations which are intended to be 
converted, shortly before use, tb liquid form preparations for oral administration. Such 
liquid forms include solutions, suspensions, and emulsions. These preparations may 
contain, in addition to the active component, colorants, I flavors, stabilize, buffers, 
artificial and natural sweetenere, dispersahts, thickenere, sbiubilizing agents, and the like. 
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The phannaceutical preparation is preferably in unit dosage form. In such 
form the preparation is subdivided into unit doses containing appropriate quantities of the 
active component. The unit dosage form can be a packaged preparation, the package 
containing discrete quantities of preparation, such as packeted tablets, capsules, and 
powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, 
■ lozenge itself, or it can be the appropriate number of any of these in packaged form. 

The quantity of active component in a unit dose preparation may be varied 
• adjusted from 0.1 mg to 1000 mg, preferably 1 .0 mg to 100 mg according to the • 
particular application and the potency of the active component The composition can, if 
10 desired, also contain omer com|»tible therapeutic agente. ; :,;. 

In therapeutic use for the treatment of obesity, NlDPM,,or.inflainmatory 
conditions, the.compounds utilized in the phamiaceutical method . of the invention are ( 
administered at the initial dosage of about 0.001 mg/kg to about 100 mg/kg daily. A daily 
dose range of about 0.1 mg/kg to about 10 mg/kg is preferred. The dosages, however, 
15 may be varied depending upon the rcquh^ents ofme patient, me severity ; of the 

condition being treated, and the compound being employed, ^termination of the proper 
dosagefor a particular situation is within theskill of the practitioner, generallyi ,-, 
treatment is iiutiated with smaller dosages which are less man the optimum dose of the 
compound. Thereafter! the dosage is increased by small increments, until the .optimum 
20 effect under circumstances is reached. For convenience, the total daily dosage may be 
divided and administered in portions during ^day.ifdeared. , . 4 

The following examples : are offered by way of illustration and are not 

intended to limit the .scope of the invention. 

2 5 EXAMPLES 

Reagents and solvents used below can be obtained from commercial 
sources such as Aldrich aemical Co. (Milwaukee, ^isconain. USA). 'H-NMR spectra 
were recorded on a Varian Gemini 400 MHz NMR spectrometer.^ Significant peaks are 
tabulated in the order number of protons, multiplicity (s, singlet; ^doublet; t, triplet; q, 

30 quartet; m, multiplet; br s, broad singlet) and coupling constants) in Hertz. ; Electron 
Ionization (EI) mass spectra were recorded on a Hewlett Packard 5989A mass 
spectrometer/ Massiectromen^ resulte are reported as foe ratio of mass overcharge, 
followed by the relative abundance of each ion (in parentheses). In tables, a single m/e 
value is reported for the M+H (or as noted M-H) ion containing the most common atomic 
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isotopes. Isotope patterns correspond to the expected formula in all cases. Electrospray 
ionization (ESI) mass spectrometry analysis was conducted on a Hewlett-Packard 1 100 
MSD electrospray mass spectrometer using the HP 1 1 00 HPLC for sample delivery. 
Normally the analyte was dissolved in methanol at O.lmg/mL and 1 microliter was infused 
5 with the delivery solvent into the miss spectrometer which scanned from 100 to 1500 
daltons. All compounds could be analyzed in the positive ESI mode, using 1 : 1 
acetonitrile/water with 1% acetic acid as the delivery solvent. The compounds provided 
below could also be analyzed in the negative ESI mode, using 2mM NH4OAC in 
acetonitrile/water as delivery solvent. 
10 ^breviadons: N-hydroxybenzotriazole (HOBT), 2-( lH-benzotriazole-1- 

yl)- 1,1,3,3-tetramethyIuronium bexafluorophosphate (HBTU), N-melhylmorpholine 
(NMM),: 1 -hydroxy-7-azabenzotriazole (HO AT), 0-(7-azabenzotriazole- 1 -y 1) -N,N,N ' 
,N'-tetramethyluronium hexafluorophosphate (HATU), l-(3 -dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride (EDCI). 

15 - .-: : • : < •• \ < - 

This example illustrates the preparation of 5-nitro-2*(3-chjoro-5- 
pyridyloxy)benzonitrile(l.l). 




1.1 



20 To a solution of 2-chloro-5-nitrobenzonitrile (18.3 g, 100 mmol) and 5- 

chloro 3-pyridinol (13 g, 100 mmol) in DMDF (100 mL) was added powdered K2C03 
(1 3.9 g, 1 00 mmol); After heating at 60°C for 1 2 hours, the suspension was poured into 
water (1 L). The resulting solid was collected by filtration, rinsed with water and dried 
under vacuum to afford 27.6 g (100%) of the title compound, mp 104-107 °C. 

25 'Hlffi^ 

IH); 8.576 (br s, IH); 8.542 (dd, 7=9.2, 2.7 Hz, IH); 7.689 (t,/»i.2 Hz, IH); 7,122 (d, 
J=9.2Hz,lH). 
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RV AMPLE 2 

This example illustrates the preparation of 5-amino-2-(3-chloro-5- 
pyridyloxy)benzonitrile (2.1). 




15 



2.1 

To a vigorously stirred solution of the intermediate from Example 1 (6.23 
g) in ethanol and THF was added a slurry of Raney Nickel (-300 mg, Aldrich). The flask 
was filled with H 2 at atmospheric pressure and the reduction was monitored by TLC. 
Starting material disappeared rapidly, to form a nitroso intermediate which gradually was 
converted to the desired aniline over about 5 hours. Stirring was stopped and Raney 
Nickel was attracted to the magnetic stirbar. The remaining solution was filtered through 
Celite® which was then rinsed with ethanol and methylene chloride. The combined 
organic portions were concentrated to provide 5.75 g of the product aniline as an oil 
which was used without fuller purification. 

'HNMR (400 MHz) (CDCIj) 6 8.456 (d, 7=1.9 Hz, 1H); 8.3 89 (d,V=l6 
Hz, 1H); 7.38 (m. 1H); 7.03 (m, 3H); 4.06 (m 2H). 



EXAMPLE 3 
This example illustrates the synthesis of 3.1. 




20 To a mixture of 5-amino-2-(3-chlpro-5-pyridyloxy)ben» 

Example 2 (0.457 g) in methylene chloride was added 2,4^chiorobenzen<isuifonyl 
chloride (0.456 g, from Maybridge), followed by pyridine (ISO uL). The reaction 
progress was monitored by TLC, and upon completion the solvent was removed under 
vacuum. The resulting residue was partitioned between methylene chloride and water. 

25 The organic layer was drawn off and concentrated. The residue was triturated with ether 
to provide 0.447 g of the title compound as a white solid, mp 154-156 °C. 
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'H NMR (400 MHz) (CDCij) 8 8^9 (s, 1H); 8.42 (s, 1H) 8.08 (d, 7=8.5 
Hz. 1H); 7.72(t, 7=1.8, 1H); 7.605 (d, 7=2.7 Hz, 1H) 7.53 (dd, 7=8.5, 2 Hz, 1H); 7.48 
(dd, 7=9.4 Hz, 1H); 7.22 (s, 1H); 7.0 (d; 7=9.0 Hz, 1H). tn/e (M-H) 456. 

.: . The title compound was oxidized to the corresponding pyridine N-oxide 
using 3-chlproperoxybenzoic acid in methylene chloride to provide 3.2 as a white solid. 
m/e470(M+H). 

<C1 




3.2 



10 



15 



EXAMPLE 4 

This example illustrates the synthesis of 4.1. 




2.1 



4.1 



The title compound was prepared in a manner similar to Example 3, 
beginning with 1.6 g of the aniline bf Example 2 and 1.6 g of 4- J s 1 *<: 
(trifluoromethyl)benzenesulfonyl chloride (from Maybridge). The crude product 
remaining after workup was purified by flash chromatography on silica eluting with 10% 
ethyl acetate / dichloromethane and then triturated in diethyl ether and collected as a 
white powder (1.04 g, 35% yield), mp 143-144 °C. 



20 



EXAMPLES 

This example illustrates the synthesis of 5.1. 




2.1 



•NH 



X 

0 0 




5.1 
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The title compound was prepared in a manner similar to Example 3, 
beginning with 397 mg of the aniline prepared as described in Example 2 and 345 mg of 
2-chloropyridyl-5-sulfonyl chloride (prepared according to Hoffrnan, R.V, Org. Syn. 
Coll Vol. ril.. p. 508-511). The crude product remaining after workup was purified by 
flash chromatography on silica eluting with 15% ethyl acetate / dichloromethane. The 
resulting solid was recrystalized from dichloromethane to provide the title compound 
(270 mg, 40%) as a white solid, m/e 419 (M-H). 

lr.YAMPLE 6 
This example illustrates the synthesis of 6.1. 




:i 



,NH 2 





6.1 



2-1 

The title compound was prepared in a manner.similar to Example 3, 
beginning with 400 mg of the aniline prepared as described in Example 2 and 349 mg of 
3-pyridylsulfonyl chloride (prepared using methods similar to those described in J. Med. 
am 40:1149(1997)). The crude product remaining after workup was purified by flash 
chromatography on silica eluting with 1% ethanoi/ dichloromethane. The resulting solid 
was recrystalized from dichloromethane / diethyl ether and collected as a white solid (121 

mg, 19%), mp 161-2 °C. ,y ; • >~ r ■ '" ' "" 

In.a similar manner, 62 was prepared from aniline 2.1 and 5- 
trifluoromethyl-2-pyridinesulfQnyl chloride, mp 174-176 °C. 




( 
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EXAMPLE 7 
This example illustrates the preparation of 7. 1 . 




2.1 7.1 

A round-bottomed flask was charged with the aniline prepared according 



5 to Example 2 (229 mg, 0.94 minol), 4-acetylbenzenesulfonyl chloride (205 mg, 0.94 
mmol, prepared according to Hoffman, R.V., Org. Syn. Coll. Vol. VII, p. 508-511), 
pyridine (75 mg, 0,94 mmol, Aldrich Chemical Co.), and a catalytic amount of DMAP 
(Aldrich Chemical Co.). Five mL of dichloromethane were added and the reaction was 
stirred at room Tempered The reaction was then <^luti^ with 25 mL of 

10 dichloromethane and washed successively with 10 mL of IN HC1 and brine. The organic ' ' 
portion was dried over MgS0 4 and passed through a plug of silica gel to remove baseline 
impurities. The resulting solid was triturated in hexanes to provide 362 nig (90%) of the 
title compound as a white solid. -..»•■■ 

'HNMR (400MHz) (d£DMSb)5 10.81 (lFtsj; 8*52{iH, 
1 5 8.43 (1H, d, J=2.3 Hz); 8.1 1 (2H, dd, >6.8 Hz, 2.0 Hz); 7.90 (2H, dd, J=6.% Hz, 2.0 Hz); 
7.85 (1H, dd, J=A A Hz, 2.2 Hz); 7.53 (lH.^p2#Hz); 7.35 (1H, dd, J=9. 1 Hz, 2.8 
Hz); 7.35 (1H, <&fyx&p&\-(Sk $}^^~ :><{i lU ?A * V 

MS ESI m/e: 425.8 (M - H). 1 ? ' w™"'^'^ 

The compounds provided in Table 1 were prepared using the methods 
20 described in Examples 1-7. 

Table 1 - 
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7.3 H H OCF, H 118-120 

7.4 H H CN H 160-163 
. 7.5 H H SChCH, H 174-175 

FY AMPLE 8 

TWs example illustrates the preparation of 3-fluoro-4-(3-chloio-5- 
pyridyloxy)nitrobenzene (8.1). • Y , 




5 ,, ... ....... ■ ...,,M: - ' 

3,4-Difluoronitrobenzene (5,0 g, 32 mmoO and 5-chloro-3-pyridinol were 

combined usmg'the procedure described in Example 1. to produce 8.2 g of the title 

compound. . ..... ; ••.-.•r.- * a* : ' : - '<•?'•■ ••*' 

>HNMR(400 MHz) 0DMSO-<to 5 8.562.(d, J-K9 Hz, 1H); 8.537 (d, 

10 7=2.5 Hz, 1H); 8.384 (dd. 7=10.8. 2.8 Hz, 1H); 8.117 (ddd. 7=9.1, 2.7, LS Hz, 1H); 

7.967ft7=2.2Hz, iH);7.4?8(dd, 7= 9.2,8.4Hz. jH). ,,, -, t 

; \' J . < .V yVAM ^ E9 . - - 

This example illustrates the preparation of 3-ftaon^q-chloro-5- ; ... 
15 pyridyloxy)aniline (9.1). i 




9.1 

Using the method of Example 2, 3-fIuoro-4-(3-chloro-5- 
pyridyloxy)nitn>benzene (U. 8.0 g) was converted to thetitle compound which was used 
directly in subsequent reactions. 
20 MS (M + H) 239.1. 

'H NMR (400 MHz) (CDCb) S 8242 (br s, 2H); 7.142 (d, 7=2.2 Hz, 1H); 
6.937 ft 7=8.7 Hz, 1H); 6.5 12 (dd. 7=12, 2.6 Hz. IH); 6,444 (ddd, 7=8.4, 2.7, 1.4 Hz. 
lH);3.62(brs,2H). 
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This example illustrates the preparation of 10.1. 




9.1 10.1 



3-Fluoro-4-(3-chloro-5-pyridyloxy)aniline (239 nig, see Example 9) and 
5 2,4-dichlorobenzenesulfonyl chloride (416 mg, Maybridge), were combined in a similar 
manner to that described in Example 3. The crude product was purified by flash 
chromatography on silica, eluting with 5% ethyl acetate / dichloromethane. The product 
fractions were concentrated and the solid was recrystallized from diethyl ether / hexanes 
to provide the tide compound as a white solid (350 mg, 45%), mp 149-151 °C. 

10 

EXAMPLE 11 




9.1 11.1 



3-Fluoro-4-(3-chloro-5-pyridyloxy)aniline (310 mg, see Example 9) and 4- 
15 methylthiobenzenesulfonyl chloride (298 mg, prepared as described in Burton, et al, J. 
Chem. Soc 9 604-5 (1948)), were combined in a manner similar to that described in 
Example 3. The crude product was purified by flash chromatography on silica, eluting 
with ethyl acetate / hexanes / dichloromethane (1:5:4). The product fractions were 
concentrated arid the solid was recrystallizcki from hexanes / diethyl ether to provide the 
20 title compound Wawhii^^ 

The title compound was oxidized witfi mCPB A to the Mtrcspohding 
sulfoxide (11.2, mp 140-144 °C). The wircspohdirig sulfdrie (11 J) was prepared using 
4^methylsulfbnyljbenzOT^ 

EXAMPLE 12 

25 This example illustrates the preparation of 12.1. 
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9.1 12.1 

The title compound was prepared in a manner similar to Example 3, 
beginning with 3-pyridylsulfbnyl chloride (335 mg, see Example 6) and 3-fluoro-4-(3- 
chloro-5-pyridyloxy)aniline (310 mg, see Example 9) with the addition of a catalytic 
5 amount of 4-dimethylaminopyridine. When reaction was complete by TLC, the mixture 
was filtered to remove amine salts. The filtrate was concentrated and the residue was; 
purified by flash chromatography on silica, eluting with 5% methanol / dichloromethane. 
The product fractions were combined, concentrated, and the residue was triturated with ~- 
diethyl ether to provide the title compound as a white solid (221 mg, 32%), mp 129 °C. ' 




15 This was prepared using methods outlined in Examples 10-12, starting 

with 238 mg (1.0 mmol) of aniline 9.1, 218 mg (1.0 mmol) of 4-acetylbenzenesulfonyl 
chloride, 79 mg (1 .0 mmol) of pyridine, catalytic DMAP, and S mL of methylene 
chloride. The title compound was obtained as a white solid (269 mg, 64%). 

■^^SW^^^W^ (W. d, ^=4 7 Hz); 8.38 (IH, dd, 

20 /i=4.8 Hz Jr=2.1 Hz); 8.26 (1H, dd, 7,=5.0 Bz JffLA Hz) 8.0? (2H, m); 7.91 (2H. m); 
7.52 (1H, dd, J,=4.7 Hz Jj=2.6 Hz); 7.21 (1H, dt,/,=5 HzJ^l.O Hz); 7.12 (1H, dd, 
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^,=12.2 Hz Jf*\ .0 Hz); 6.92 (IH, d, 7=8.8 Hz); 2.59 (3H, t, 7=2. 1 Hz). MS ESI ra/e: 
418.7 (M-H). !■ 

EXAMPLE 14 

5 This example illustrates the synthesis of 3-chloro-4-(3-chloro-5- 

pyridyloxy)nitrobenzene (14.1). 

)\ : *•%»•»* 

K> 2 




• ■ 14.1 . 

3-Chloro-4-fluoronitrobenzene (5.0 g, 28 mmol) and S-chloro-3-pyridinol 
were combined using the procedure described in Example 1 , to produce 7.9 g of the title 
10 compound. 1 

'HNMR (400MHz) (DMSO^i)5 8.571 (d, 7=2.0 Hz, IH); 8.509 (d r 
7=2.4 Hz, IH); 8.499 (d, 7=2.7 Hz, IH); 8.208 (dd, 7=9.0, 2.7 Hz, IH); 7.949 (1,7=2.3 
Hz, IH); 7.335 (d, 7= 9.1 Hz, IH). 



15 



EXAMPLE IS 

This example illustrates the preparation of 3-chlofo-4-(3-chloro-5- 
pyridyIoxy)aniline(15.1). ' ' ' • 




15.1 

Using the method of Example 2, 3-chioro-4-(3-chloro-5- 
20 pyridyioxy)nitrobenzene (7.6 g) was converted to the title compound (7.2 g) and which . 
was used directly in subsequent reactions. 

'HNMR (400 MHzj (CDCIj) 8 8.244 (br s, IH); 8.21 1 (br s, IH); 7.096 
(br 5, IH); 6.929 (d, 7=8.6 Hz, IH); 6.785 (d, 7=2.6 Hz, IH); 6.592 (dd, 7=8.6, 2.6 Hz, 
IH); 3.577 (brs,2H). MS (M + H) 255.1. 
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!0 



15 



EXAMPLE 16 
This example illustrates the preparation of 16.1. 



ci^A^ 

oV 



XT SCH ' 



9.1 16.1 

3-Chloro-4-(3-chloro-5-pyridyloxy)aniline (410 mg, 15.1) and 2,4- 
dichlorobenzenesulfonyl chloride (390 mg, Maybridge), were combined in a simi lar 
manner to that described in Example 3. The crude product was purified by flash 
chromatography on silica, elating with 5% ethyl acetate / dichlorotnethane. The product 
fractions were concentrated and the residue was triturated in hexanes to provide the title 
compound as a white solid (538 mg, 73%), mp 128-130 °C. 

'HNMR (400 MHz) (DMSO) 5 8.40 (d, 7=1.8 Hz, !H); 8.24 (d, 7=2.4 Hz, 
1H); 8.06 (d, 7=8.5 Hz, 1H); 7.90 (d, 7=2.0 Hz, 1H); 7.65 (dd, 7=2, 8.5 Hz, 1H); 7.48 (t, 
7=2.2. 1H); 7.28 (d, 7=2.5 Hz,-1H); 7.21 (d, 7=8.84 Hz, 1H); 7.10 (dd,7=2.5, 7.1, 1H). 
MS m/e 465 (M+l). : > i 

Compound 16.1 was oxidized with 3-chloroperoxybenzoic acid to produce 
the corresponding pyridine N-oxide, 16.2, as a white solid after trituration in diethyl 
ether, mp 205-207 °C. 




16.2 

EXAMPLE 17 
This example illustrates the preparation of 17.1. 




SCHj 



20 



15.1 



17.1 
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3-Chlorb^3-chIoro-5-pyridyloxy)aniline (309 mg, 15.1) and 4- 
methylthiobenzenesulfonyl chloride (223 mg, prepared as described in Burton, et aL. J. 
Chem. Soc: $ 604-5 (1 948)), were combined in a manner similar to that described in 
Example 3. The crude product was purified by flash chromatography on silica, eluting 
5 with ethyl acetate / hexanes / dichloromethane (1 :5:4). The product fractions were 
concentrated and the residue obtained was triturated in hexanes to provide the title 
compound as a white solid (200 mg, 37%), mp 96-98 °C. 

Oxidation of 11 A to sulfoxide 17.2 




S(0)CH 3 



CI 

17.2 



10 Compound 17.1 was oxidized to the corresponding sulfoxide using 

Oxidation to sulfoxide potassium peroxymonosulfate in methanol and acetone. The 
reaction was monitored by TLC. After the reaction was complete, the mixture was 
filtered and the filtrate was washed with water, dried over MgS0 4t filtered and 
concentrated. The residue was purified by chromatography on silica, eluting with 50% to 

15 100% ethyl acetate / dichloromethane. Solvent was removed from the product fractions, 
and the residue was triturated in hexanes. The white solid product was collected by 
filtration to provide 121 mg of 17.2 (63%Vmp 127-128 °C. 

EXAMPLE 18 




The title compound was prepared in a manner similar to Example 3, 
beginning with 3-pyridylsulfonyl chloride (335 mg, see Example 6) and 3-chloro-4-(3- 
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chloro-5-pyridyloxy)aniIine (41 1 mg, 15.1) with the addition of a catalytic amount of 4- 
dimethylaminopyridine. When the reaction was completed by TLC, the mixture was 
filtered to remove amine salts. The filtrate was concentrated and the residue was purified 
by flash chromatography on silica, eluting with 5% methanol / dichloromethane.. The 
product fractions were combined, concentrated, and the residue was triturated , 
dichloromethane to provide the title compound as a white solid (149 mg, 22%), mp 164- 
165 °C. 

In a similar manner, 18.2 (mp 174- 175 °C) was prepared from aniline 15.1 
and 5-trifluoromethyl-2-pyridinesulfonyl chloride. 

.CF, 




10 I" 

The compounds provided in Table 2 were prepared using commercially 
available intermediates and/or using the intermediates and methods described in the 
examples above. - ^ 

Table 2 



r* *\> 






Ra 


Rb 


Rc 


Rd 


mp (°C) or wait 


18.3 


H 


H 


CF, 


H 


172-174°C 


18.4 


CI 


H 


CF, 


H 


111-113°C 


18.5 


H 


H 


COCH 3 


H 


434.7 


18.6 


H 


CI 


CI 


H 


460.9. 



15 
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10 



15 



20 



EXAMPLE 19 

This example illustrates the preparation of 3-bromo-4-(3-chloro-5- 
pyridyloxy)nitrobenzene (19.1). 




19.1 

3-Bromo-4-fluoronitroben2ene (available from Reidel) and 5-chloro-3- 
pyridinol were combined using the procedure described in Example 1, to produce the title 
compound. 

l H NMR (400MHz, DMSO-if«) 5 8.61 (d, J = 2.6 Hz, 1H), 8.57 (d, J = 2.2 
Hz, 1H), 8.49 (d, J = 2.5 Hz, 1H). 8.24 (dd, J - 9.3, 16 Hz, 1H), 7.94 (dd, J - 2.4, 2.2 Hz, 
1H). 7.3 (d, J - 9.0 Hz, 2H). MS (EI): m/z 333 (25, M+H), 332 (15, M+H), 331 (100, 
M+H), 330 (10, M+H), 329 (76, M+H). 

EXAMPLE 20 

This example illustrates the preparation of 3-bromo-4-(3-chloro-5- 
pyridyloxy)aniline (20.1 ). 



;nh, 




Using the method of Example 2, 3-binim6-4-(3-chlon>-5- 
pyridyldxy)nitrobenzene (19.1) was converted to the title compound which was used 
directly in subsequent reactions. 

'H NMR (400MHz, DMSO-d*) 8 8.32 (d, J = 2. 1 Hz, 1H), 8.1 9 (d, J = 2.5 
Hz, 1H), 7.28 (dd, J - 2.4, 2 Hz, IH). 7.2 (d, J = 8.7 Hz, IH), 6.9 (d, J - 2.6 Hz, 1H), 6.62 
(dd, J = 8.7, 2.6 Hz, IH). MS (EI): m/e 304 (5, M+H), 303 (35, M+H), 302 (20, M+H), 
301 (1 00, M+H), 300 (1 5, M+H), 299 (90, M+H). 
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The compounds provided in Table 3 were prepared using 20.1 and 
commercially available intermediates and/or using the intermediates and methods 
described in the examples above. 

Table?, 





•NFL 





Ra 


Rb 


Br 
Rc 


Rd 


mp(°C) 


20.2 


CI 


H 


CI 


H 


114-115 


20.3 


H 


H 


SCH, 


H 


160-162 


20.4 


H 


H 


S(0)CH3 


H 


169-171, 



Similarly, 20,5 was prepared from aniline 20.1 and 5-trifluoromethyl-2- 
pyridinesulfonyl chloride, mp 202-204 Q C. 

.CF 3 




20.5 



EXAMPLE 21 

This example illustrates the preparation of 5^4-nitro-2-methoxyphenoxy)- 
3-chloropyridine (21.1). 
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OMe 



10 



2L1 

A round-bottomed flask was charged with ?-chloro-5-nitroanisole (1.03 g, 
5.49 mmol, Avocado Chemical Co.)» 5-chloro-3-pyridinol (750 mg, 5.76 mmol, Aldrich 
Chemical Co.), cesium carbonate (1.97 g, 6.04 mmol, Aldrich Chemical Co.), and 
anhydrous DMF (16 mL). The mixture was heated at 100 °C for 18 hours. Hie 
temperature was then increased to 130°C for an additional two hours, after which the 
reaction was allowed to cool to room temperature. The reaction mixture was poured into 
800 mL of distilled water, and extracted three times with 300 mL ethyl acetate. The 
combined extracts were dried over MgSOi and filtered.. Solvent was removed. from the 
filtrate under vacuum and the crude, product was purified by flash chromatography on ■ • 
silica gel (5% hexanes in CH 2 Cb as eluant) to provide the title compoun^(l r 42 g, 93%) : : 
as a yellow solid. MS ESI m/e: 281.1 (M + H). 



EXAMPLE22 



i ;. I'ii, i r: . 



15 This example illustrates the synthesis of 5-(4-amino-2-methbxyphenoxy)- 

3-chloropyridine (22.1). 




OMe 




OMe 



21.1 * - 22:1 

Using the method of &cm^ 
21 (1.54 g, 6.56 mmol) was converted to 1.38 g (99%) of the title compound as an ofF- 
20 white solid. The product was used without further purification (upon standing several 
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days in air the compound developed a very dark brown color). MS ESI m/e: 251.1 (M + 
H). 

EXAMPLE 23 

5 This example illustrates the synthesis of 5-(4-(2 > 4- 

dichlorobenzenesulfonamido)-2-methoxyphenoxy)-3-chloropyridine (23.1). 




22.1 •' ^ ^-"^ - •■^ 23A-' : ' l:: " : ' 



A rouhd-bottombd flask was charged with aniline 22. 1 (^6 ing, 0.39 
mmol), ^^(^robenzdh^idfonyl chloride (104 mg, 6.42 n&ol, Ma^ndge Chemical 
Co.), pyridine (28 mg, 0.39 mrnol, Aldrich Chemical Cti£ and a catalytic amount of 
DMAP (Aldrich Chemical Co.)! Three mt of dichioi^ethine a^ted'aiid the 
reaction mixture Was stirred at room temperate for bight Kburs! The resulting mixture 
was then diluted with 15 mL of dichloromethane and washed succ^iiwly wiA lO rnL of 
IN HC1 and brine. The combined organic portions were dried over MgSCV then passed 
through a plug of silica gel to remove baseline impurities. Solvent was removed from the 
filtrate and the resulting solid was triturated in hexanes to provide the title compound (69 
mg, 40%) as a white powder. ...„.,., ........ 

'HNMR (400MHz) (ds-DMSO) 6 10.81 (1H, s); 8.29 (1H, d, 7=2.1 Hz); 
8. 1 1 (1H, d, ^=2.4 Hz); 8.07 (1H, d, .7=8.5 Hz); 7.88 (1H, d. 7=2.0 Hz); 7.63 (1H, dd, 
J=%.1 Hz, 2.1 Hz); 7.20 (1H, dd, J=A A Hz. 2.1 Hz); 7.07 (1H, d./=8.7 Hz); 6.91 (1H, d, 
J= 2.4 Hz); 6.68 (1H, dd, 7=8.7 Hz, 2.5 Hz); 3.65 (3H, s). MS ESI m/e: 459.0 (M + H). 

" i; ■'• 
EXAMPLE 24 
This example illustrates the synthesis of 5-(4- 
methylsulfonyifo^ (24.1 ). 

*)-jnr v - -J { v.-s- ?. . ' i r - ' o " ■ --*sv- *■ 
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22.1 24.1 
The title compound was prepared using the general procedure described in 
Example 22, starting with ISO mg (0.61 mmol) of the aniline, 155 rag (0.61 mmol, 
Aldrich Chemical Co.) of 4-methylsulfonebenzenesulfonyl chloride, 48 mg (0.61 mmol) 
5 of pyridine, catalytic DMAP, and 5 mL of methylene chloride. Following workup, the 
title compound was obtained (67 mg, 24%) as a white solid. 

! H NMR (400MHz) (rf^-DMSO) 5 10.63 (1H, s); 8.30 (1H. d, >2.0 Hz); 
8.14 (2H, m); 8.04 (1H, dd, ^=8.6 Hz, 1.9 Hz); 7.27 (1H, dd, J±4.S Hz, 2.2 Hz); 7.08 (1H, 
d, J=8.6 Hz); 6.93 (1H, d, 7=2.4 Hz); 6.70 (1H, dd, >8.6 Hz, 2.4 Hz); 3.67 (3H s); 3.28 
10 (3H,s). MS ESI m/e: 467.0 (M- H). * T \-< 

EXAMPLE 25 

This example illustrates the synthesis of 5-(4-acetylbenzenesulfonamido-2- 
methoxyphenoxy)-3-chloropyridine (25.1 ). 




15 ^22.1 * u ' 2SA 

The title compound was prepared using the procedure described in 
Example 7, starting with 82 mg (0.33 mmol) of aniline 22.1, 72 mg (0.33 mmol) of 4- 
acetylbenzenesulfonyl chloride, 26 mg (0.33 mmol) of pyridine, catalytic DMAP, and 2 
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mL of methylene chloride. The title compound was produced (92 mg, 65%) as a white 
solid. 

'HNMR (400MHz) (rfrDMSO) 5 10.52 (1H, s); 8.29 (1H, d„/=1.9 Hz); 
8.10 (3H, m); 7.92 (2H, dd, >8.0 Hz, 2.3 Hz); 7.23 (1H, dd, .7=4.5 Hz, 2.4 Hz); 7.06 (1H, 
5 d, .7=8.6 Hz); 6.93 (1H, dd. .7=8.6 Hz, 2.4 Hz); 6.70 (1H, dd, .7=8.6 Hz, 2.4 Hz); 3.65 
(3H, s); 2.60 (3H, s). MS ESI m/e: 431-1 (M - H). 

In a similar manner, 25.2 and 253 were prepared from aniline 22.1 and the 



appropriate sulfonyl chloride. 




26.1 

2-Chloro-5-nitrobenzonitrile (4.6 g, 25 mmol) and 3,5^difluorophenol were 
combined using the procedure described in Example 1, to produce 6.6 g of the title 
compound. 

20 } H NMR (400 MHz) (CDClj) 8 8.598 (d, 7=2.8 Hz, 1H); 8.396 (ddd, 

.7=9.3, 2.8, 1.2 Hz, 1H); 7.259 (d, J=0.8 Hz, 1H); 7.044 (d, .7=9.6 Hz, 1H); 6.821 (m, 
1H); 6.722 (m, 2H). . . :1 : , >;., -. 4 
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In a similar manner, 4-chloro-3-nitrobenzonitrile (4.6 g, 25 mmol) and 3,5- 
difluorophenol were combined to produce 6.9 g of 3-nitro-4-(3,5-difluorophenoxy)- 
benzonitrile (26.2), mp 132-136 °C 




26.2 

li 



l H NMR (400 MHz) (DMSO-</ tf ) 5 8/72 (d, 7=2.0 Hz, 1H); 8.165 (dd. 



v 7=8.8. 1.9 Hz, 1H); 7.422 (d, 7=8.8 Hz, 1H); 7.227 (m, 1H); 7.103 (m, 2H). 

EXAMPLE 27 
This example illustrates the preparation of 5-amino-2-(3,5- 
10 difluorophenoxy)benzonitrile (27.1). 




27.1 

Using the method of Example 2, 5-nitro-2-(3,5-difluorophenoxy)- . 
benzonitrile (26.1, 6.6 g) was converted to the title compound (5.47 g, mp 80-84°Q 
which was used directly in subsequent reactions. 
15 'H NMR (400 MHz) (TFA/DMSO-drf) 8 1 1 2 (br s, 2H); 7.083 (d, 7=9.2 

Hz, 1H); 7.077 (d, 7=2.8 Hz, 1H); 7.033 (dd. 7=9.2. 2.4 Hz, 1H); 6.998 (tt, 7=9.2. 2.4 Hz. 
1H); 6.727 (dd, 7=8.4, 2.0 Hz, 2H). 

Similarly, 3-amino-4-(3,5-difluorophenoxy)benzonitrile (27.2) was 
prepared from 26.2. 
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27.2 

'HNMR (400 MHz) (DMSO-40 6 7. 14 (d, 7=2.0 Hz, 1H); 7.03-6.96 (m, 
3H); 6.70 (dd, 7=8.6, 2.3 Hz, 2H); 5.60 (s, 2H). 

The compounds provided in Table 4 were prepared using 27.1 and 
5 commercially available substituted benzenesulfonyl chlorides and/or using the 
intermediates and methods described in the examples above. 



Tab lH 






Ra 


Rb 


Rc 


Rd 


mp(°C)or 
ra/e 


27.3 


ci 


H 


CI 


k 


452.7 


27.4 


H' 


H 


bCH 3 


i 

H 


414.8 


27.5 


H 


H 


I 


H 


510.6 


27.6 


h" 


H 


C(0)CH 3 


H 


482.7 


27.7 


H 


H " 


CFj 


H 


141-144 °C 



( 



10 
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EXAMPLE 28 
This example illustrates the preparation of 2BJ, 




CN <f\ 




28.1 

3- Amino-4-(3 f 5Hlifluorophenoxy)benzonitrile (20 1 mg, 27*2) and 2,4- 
dichlorobcnzenesulfony 1 chloride (302 mg, Maybridge), were combined in a similar 
manner to that described in Example 3, then heated to 40 °C. The crude product obtained 
after workup was purified by flash chromatography on silica, eluting with 
dichloromethane. The product fractions were concentrated and the residue was triturated 
with diethyl ether to provide the title compound as a white solid (150 mg, 37%); mp 197- , 
10 200 °C < , ; . ? c : - - . , : , 



This example illustrates the 'preparation of 5-nitro-2-(3 ,5- 
dichlorophenoxy)-benzonitrile (29.1). .., . { .. r 

CI 

„N0 2 




CN 



15 29.1 

2-Chloro-5-nitrobenzbriitrile (0J9 g, 5 mmbl) and 3,5-dichlorophenol were 
combined using the procedure described in Example 1 , to produce 1 .5 g of the title 
compound, mp 188-190 °C. 

'HNMR (400 MHz) (CDCb) 8 8.597 (d, J=2.4 Hz, 1H); 8.397 (ddd. 
20 7-9.2, 2.8, 0.8 Hz, 1H); 7.360 (dd, /=3.2, 2.0 Hz, 1^; 7 089 (dd, 7=1.6. 0.8 Hz, 2H) 
7.008 (d,y=9.6 Hz, 1H). A ' S: '" ;v " ^ - '■ 
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EXAMPLE 30 
This example illustrates the preparation of 5-amino-2-(3,5- 
dichlorophenoxy)benzonitrile (30.1). 

CI 




NH; 



'2 



30.1 

5 To a solution of 5-nitnH2-(3,5wlicMorbphenoxy)bei^hitrile(W.l, 1.5 g) 

in ethyl acetate (45 mL) was added stannous chloride dihydrate (5:47 g). The mixture 
was heated to 85°G for 30 minutes during which time a thick white precipitate formed. 
The reaction vessel was cooled and the mixture was treated with 100 mL of 0.5 N NaOK. 
The resulting mixture was extracted twice with ethyl acetate. • The combined organic ' 

10 extracts were dried over MgSCVand concentrated under vacuum to afford the title 1 
compound which was used without further purification. MS m/e 279 (M+H). 

The compounds provided in Table 5 were prepared using 30.1 and 
commercially available substituted benzenesulfonyl chjorides and/or using the 
intermediates and methods described in t^e exmpjes above. ...... . , A -. 

15 Tables " ' - - t - - 




mp( 0 9 

30.2 CI \ H CI H 143-144 

30.3 " ' h H CF, H 148-149 



u , ^ EXAMPLE 31- . .. Mi) . .. 
This example illustrates the preparation of 5-nitro-2-(3,5- 
20 dimethoxyphenoxy)benzonitrile (31.1). 
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H 3 CO 




31.1 

2-Chloro-5-nitrobenzonitrilc (5.3 g) and 3,5-dimethoxyphenol (4.5 g, 
Aldrich) were combined using the procedure described in Example 1, to produce the title 
compound as a brown solid. 
5 'H NMR (400 MHz) (DMSO) 6 8.84 (d, 7=2.8, 1H); 8.44 (dd, 7=9.3, 2.8 

Hz, IH); 7.07 (d, 7=9.3 Hz, 1H); 6.5 1 (s, 3H); 3.76 (s, 6H). 



EX AMPLE 32 
This example illustrates the preparation of 5-amino-2-(3,5- 
10 dimethoxyphenoxy)benzonitrile(32.1). 

.NH 2 



H 5 CO 




• \ )32.1 

To a solution of 5-nitro-2-(3,5-dichlorophenoxy)benzonitrile (31.1, 8.76 g) 
in ethyl acetate was added tin chloride (33 g). The mixture was heated to reflux for one 
hour. The resulting mixture was cooled and 0.5 N sodium hydroxide solution was added 

1 5 to induce the precipitation of tin salts which were removed by filtration- i The filtrate was 
concentrated to provide 7.5 g of the title compound as an orange solid which was used in 
subsequent reactions without purification. . v - ; 

•kHNMR (400 MHz) (DMSO-rf*) 8 6.95-6.87 (m, 3H); 6.25 (t, 7=2.2 Hz, 
1H); 6.04 (d, 7=2.2 Hz, 2H); 5.49 (s, 2H); 3.70 (s, 6H). 

20 The compounds provided in Table 6 were prepared using 32.1 and 

commercially available substituted benzenesulfonyl chlorides and/or using the 
intermediates and methods described in the examples above. 
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Rd 






Ra 


Rb 


Rc 


Rd 


mp(°C)or 
m/e 


32.2 


CI 


H 


CI 


H 


477 


32.3 


CI 


H 


CF 3 


H 


101-105°C 


32.4 


H 


H 


I 


H 


439 


32.5 


H 


H 


OCH 3 


H 


162-164°C 



example; 33 

5 This example illustrates the preparation of 3-methoxy-4-(3,5- 

difluorophenoxy)-nitrobenzene (33.1). 



OCH3 
. 33.1 c 

4-Chloro-3-methoxynitiobeiizene (2.64 g) and 3,5-difluorophenol 
(Aldrich) were combined using the procedure described in Example 1 and heated to 
10 1 25°C, to produce the title compound as a thick brown oil which solidified on trituration 
with hexane/methanol to yield 1.33 g of 33.1 as a red solid. 

! H NMR (400 MHz) (DMSO-rf*) 8 7.963 (d, 7=2.6 Hz, 1H); 7.903 (dd, 
7=8.8, 2.7 Hz, iH); 7.3 16 (d, 7=8.8 Hz, 1H); 7.035 (m, 1H); 6.796 (m, 2H); 3.909 (s, 

3H). - * " 

15 In a similar manner, 3-methoxy-4-(3,5-dichlorophenoxy)nitrobenzene 

(33.2) and 3-methoxy^K 3 » 5 - dime * ox yP hen0X y)™^ beittene ( 33 * 3 ) werc prepared 
beginning with 3,5-dichlorophenol and 3,5-dimethoxyphenol, respectively. 
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OCH 




OCH, 



10 



15 



33.2 
U 



33.2 33 J 

3-methoxy^(3 t 5^ichlorophcndxy)nitroben2ene 
'HNMR (400 MHz) (DMSO-tf tf ) 5 7.960 (d,7=2.6 Hz, 1H); 7.900 (dd, 
7=8.9, 2,7 Hz, 1H); 7.394 (t,7=1.7 Hz, 1H); 7.3 10 (d, 7=8,8 Hz, 1H); 7.107 (t, 7=1.4 
Hz, 2H); 3.907 (s,3H). 

33 J 3-methoxy-4-(3,5-dimethoxyphcnoxy)nitrobenzene 
l H NMR (400 MHz) (DMSO-rf*) 8 7.910 (d, 7=2.6 Hz, 1H); 7.862 (dd, 
7=8.8, 2.6 Hz, 1H); 7,064 (d, 7=8.8 Hz, 1H); 6.353 (t, 7=2.2 Hz, 1H); 6.207 (d, 7=2.2 
Hz, 2H); 3.927(s, 3H); 3.716 (s, 6H). 

Each of the nitrobenzene derivatives (33.1, 33.2 and 33 J) were reduced to 
the corresponding aniline derivative using the Raney nickel procedure of Example 2. The 
aniline derivatives were then converted to the compounds shown in Table 7 using 
commercially available substituted benzenesulfonyl chlorides and/or using the ; 
intermediates and methods described in the examples above. 

TaWe7 






Ar 


Ra 


Rb 


Rc 


Rd 


mp(»C) 


33.4 


3,5-dichlprophenyI 


. ., .PL . 


( H . 


.CI 


H 


128-131 


33.5 


3,5-difluorophenyl . 


,H 


. H 


CF ? 


H 


141-143 


33.6 


3,5-dichlorophenyl 


.... H • 


. H. 


...Mi- 


H 


165 : 166 


33.7 


3,5-difluqrophenyl 


CI 


H 


ci. 


H 


120-124, 


33.8 


3,5-difluorophenyl 




H 


OCHj 


H 


.129-133 
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Ar. 


Ra 


Rb 


Rc 


Rd 


mp(°C) 


33.9 


3,5-dimethoxyphenyl 


CI 


H 


CI 


H 


100-103 


33.10 


3,5-dimethoxyphcnyl 


CI 


H 


CFj 


H 


72-79 


33.11 


3,5-dimethoxyphenyl 


H 


H 


OCH, 


H 


92-95 



EXAMPLE 34 

This example illustrates the synthesis of 5-(4-chlorosulfonyl-2- 
cyanophenoxy)-3-chloropyridine (34.1). 

NH 2 S0 2 CI 





-2.1 " •• Ji ' " 34.1 

Aniline 2.1 (3.1 1 g, 12.69 mmol) was convened to the corresponding 
sulfonyl chloride according to the procedure of R. V. Hoffinan (Org. Syn. Coll Vot 9 VH, 
508-51 1), yielding J70 mg (18%) of 34.1 as a white solid. MS ESI m/e: 331.0 (M + H) 



10 



15 



EXAMPLE 35 
This example illustrates the synthesis of compound 35.1. 




34.1 35.1 
The title compound was prepared using the method described in Example 
3, starting with 4-iodoaniline (136 mg, 0.6197 mmol, Aldrich Chemical Ca), 5-(4- 
chlorosulfonyl-2-cyan6phcno^>3-chloropyridine (136 mg, 0.4131 nimol, 34.1), pyridine 
(49 mg, 0.6 197 mmol), catalytic DMAP, and 3 mL of methylene chloride! The product 
was obtained as a white solid (187 mg, 89%). 
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( 



HNMR (400MHz) (^-DMSO) 8 10.57 (1H, s); 8.62 (IH, d, 7=1.8 Hz); 
8.60 (1H, d, .7=2.2 Hz); 8.28 (1H, d, 7=2.4 Hz); 8.12 (lH.d, 7=2.2 Hz); 7.93 (1H, dd, 
7,=8.9 Hz7?=2.3 Hz); 7.61 (2H, dd,7i=8 .8 Hz7,=2.0Hz); 7.17 (IH, d, 7=9.0); 6.93 
(2H, dd, 7/ = 8.8 Hz 7j=2.0 Hz)- VMS ESI m/e: 509.9 (M - H). 

EXAMPLE 36 
This example illustrates the synthesis of compound 36.1. 




34.1 36.1 
The title compound was prepared using the method described in Example 
1 0 35, starting with 4-acetyianiline (lOO mg, 0 J 1 mmol, Aldrich Chemical Co.), 5-(4- 

chlorosulfonyl-2-cyanophenoxy)-3-chloropyridine (62 mg, 0.46 mmol), pyridine (36 mg, 
0.46 mmol), catalytic DMAP, and 3 mL of methylene chloride. The title compound 36.1 
was obtained as a white solid (1 20 mg, 92%). 

'H NMR~(400MHz) (rfrDMSO) 8 10.53 (1H, s); 8.58 (1H, d^ 7=1.9 Hz); 
1 5 8.53 (IH, d, 7=2.4 Hz); 8.15 (IH, dj7=2.5 Hz); 7.99 (1H, dd, 7|=4.4 Hz Jj=22 Hz); 7.86 
(IH, dd, 7,=8.8 Hz 7^=2.5 Hz); 7.59 (2H, dd, 7,=8.8 Hz 7j=2.0 Hz); 7.13 (IH, d, 7=8.7 
Hz); 6.93 (2H, dd, 7=8.8 Hz 7i=2.0Hz^ 2.61 (IH, s) ; MS ESI m/e: 425,9 (M - H). 



EXAMPLE 37 

20 This example illustrates the synthesis of 5-(4-chlorosulfpnyl-2- 

chlorophenoxy)-3-chloropyridine (37.1). 
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15.1 „ 37.1 
Aniline 1S.1 (2.10 g f 8.24 mmol) was converted to the corresponding 
sulfonyl chloride 37.1, according to the procedure of R. V. Ho£finan(Org. Syn. Coll. 
Vol., VII, 508-51 1). The title compound was obtained as a slightly yellow solid (1.65 &> 
5 59%) MS ESI m/e: 338.0 (M + H). 



EXAMPLE 3« 

This example illustrates the synthesis of compound 36.1. 




1 0 The title compound was prepared usirig the method described in Example 

35, starting with 4-iodoaniline (101 mg, 0.46 mmol), S-(4-chlorosulfonyl-2- 
ch!orophenoxyy3 chlcrcpyridine (104 mg, 0.31 mmol), pyridine (35 mg, 0.46 mmol), 
catalytic DMAP, and 3 mL of methylene chloride. Compound 38.1 was obtained as a 
white solid (150 mg, 94%). 

15 'HNMR (400MHz) (<f tf -DMSO) 8 10.50 (1H, s); 8.55 (1H, d, 7=2.1 Hz); 

8.45 (1H, d, 7=2.5 Hz); 7.93 (1H, d, J=22 Hz); 7.89(1H, dd, J,=4.4 Hz Jj=0.1 Hz); 7.67 
(1H, dd, 7,=8.7 Hz Jr=2.2 Hz); 7.61 (2H, dd. /,=8 .8 Hz .77=2.0 Hz); 7.22 (1H, d, /=8.7 
Hz); 6.94 (2H, dd. J,=8.8 Hz Jf=2.0 Hz). MS ESI m/e: 5 1 8.9 (M - H). 
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10 



This example illustrates the synthesis of compound 39.1. 




37.1 



39.1 



The title compound was prepared using the method of Example 38, 
starting with 4-acctylaniline (55 mg, 0.41 mmol), 5-(4-chlorosulfonyl-2-chlorophenoxy> 
3-chIoropyridine (92 mg, 0.27 mmol), pyridine (33 mg, 0.41 mmol), catalytic DMAP, and 
3 mL of methylene chloride. After workup, 39.1 was obtained as a white solid (130 mg, 

93%). - «::; - -r ■= : - 

] H NMR (400MHz) (rf^DMSO) 5 10.94 (1H, s); 8.54 (1 H, d, 7=2.0 Hz); 
8.44 (1H, d, 7=2.2 Hz); $.01 (1H, d, ,7=2.1 Hz); 7,90 (1H, dd, Ji=4.4 Hz Jj=2.2 Hz); 7.86 
(2H, dd,y|=8 .8 Hz/r=1.6 Hz); 7.75 (1H, dd, /i=8 .7 Hz/^2.2 Hz); 7.23 (3H, m). MS 
ESI m/e: 435.0 (M-H).: ..\:i:0/ i ^ 



EXAMPLE 4P 

1 5 This example illustrates the preparation of 5-(4-amino-2,5- 

dibroraophenoxy)3-chloropyridine (40.1), 5-(4-anuno-2,3 -dibromophenoxy)-3- 
chloropyridine (40.2), and 5-(4-amino-2,3 ,5-ribromophenoxy)-3-chloropyridirie (40.3). 

VH 2 V H 2 NH 2 






40.2 



403 
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To a 0.1 M solution of 3-bromo-4-(3<h!oro-5-pyridyloxy)aniline (20.1) in 
acetic acid was added bromine (Aldrich). The resulting solution was stirred for two days. 
Most of the acetic acid was removed azeotropically using hexanes and the residue was 
adjusted to pH 6 using 4 M aqueous NaGH. The aqueous layer was extracted with ethyl 
5 acetate and the combined organic portions were washed with brine (IX), dried over 
sodium sulfate, filtered and concentrated under reduced pressure. The products were 
separated by chromatography to provide 5-(4-amino-2,5 -dibromophenoxy)-3- 
chloropyridine (40.1, 32%), 5-(4-amino-2^-dibr6mophenoxy)-3-chloropyridine (40.2, 
15%), and 5-(4-amino-2,3 ,5-tribromophenoxy)-3 -chloropyridine (40.3, 13%). 

10 40.1: 'H NMR (400MHz, DMSO-4,) 8 8.35 (d, J = 1 .5 Hz, 1H), 8.22 (d, J 

= 2.5 Hz, 1H), 7.46 (d, J « 1.0 Hz, 1H), 7.39 (dd, J = 2.8, 2.6 Hz, 1H), 7.14 (s, IH), 5.6 (s, 
2H). MS (EI): mh 383 (18, M+H), 382 (10, M+H); 381 (75, M+H), 380 (15, M+H), 379 
(100, M+H),-378 (7, M+H), 377 (50. M+H). 

48.2: "H NMR (400MHz, BMSQ-d 6 ) 5 8.34 (d, J = 2 Hz, 1H), 8.21 (d, J = 

15 2.6 Hz, IH), 7.36 (dd, J = 2.4, 2.2 Hz, lH),7.32(dd, J = 8.8Hz, lH);6.49(d, J = 8.8Hz, 
1H), 5.7 (s, 2H). MS (EI): mh 383 (18, M+H), 382 (10, M+H), 381 (75, M+H), 380 (15, 
M+H), 379 (100, M+H), 378 (7, M+H), 377 (50, M+H). - ; 

40.3: 'H NMR (400MHz, DMSO-tf*j S 836 (d, J - 2.2 Hz, 1 H). 8.26 (d, J 
- 2.4 Hz, 1H), 7.63 (s, 1H), 7.48 (dd, J = 2.4, 1 .9 Hi, IH), 5.65 (s, 2H). MS (EI): mh 463 

20 (10, M+H). 462 (5, M+H), 461 (50, M+H), 460 (12, M+H), 459 (100, M+H), 458 (12; 
M+H), 457 (85, M+H), 456 (5, M+H), 455 (25, M+H). 

This example illustrates the preparation of 5-(4-(2,4-dichlorobenzene- 
25 sulfonaimdo)-2,5^'bromophenoxy)-^ 
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41.1 



5-(4-(2,4-dichloroben2enesulfonaniid6j-2,5-dibiOinOphenOxy)-3- 
chloropyridine was prepared in 39% yield from 40.1 and 2,4-dichlorobenzenesulfonyl 
chloride using the method of Example 3 . 

.'HNMR(400MHz,DMSO-4t)5 10.6 (s, 1H), 8.47 (bs, 1H), 8.33 (bs, 1H), 
7i9 (s, 1H), 7.88 (d, J = 8.8 Hz, 1H), 7.68 (Jos, 1H), 7.61 (d, J = 8.8 Hz, IK), 7.57 (s, 1H 
7.52 (s. 1H). MS (EI): m/z 593 (6, M+H), 592 (4. M+H), 591 (27, M+H). 590 (10, M+H) 
589 (50, M+H). 588 (10, M+H), 587 (45, M+H), 586 (3, M+H), 585 (17, M+H). 



(_.. 



10 



EXAMPLE 42 

This example illustrates the preparation of 5-(4-amino-2-cyano-3 
bromophenoxy))-3-chloropyridine (42. 1 ). 

NH 2 




4U 



3-Cyano^3-chloro-5-pyridyloxy)anilirie (see Example 2) wis combined 
15 with bromine in acetic acid in a manner similar to that described in Example 40 to 
produce 5-(4-amino-2-cyano-3-bromophcnoxy)-3-chloropyridine (37%) after 
chromatography. 
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»H NMR (400MHz, DMSO-</<) 5 8.44 (d, J = 1 .8 Hz, 1H), 8.37 (d, J = 2.2 
Hz, 1H), 7.7 (dd, J - 2.2, 1.8 Hz, 1H), 7.13 (l/2ABq, J = 9.1 Hz, 1H), 7.1 1 (l/2ABq, J = 
9.1 Hz, 1H), 5.83 (s, 2H). MS (EI): m/z 328 (30, M+H), 327 (13, M+H), 326 (100, 
M+H),325 (10, M+H). 324 (75, M+H). 

This example illustrates the synthesis of 5-(4-(2,4-dichlorobenzene- 
sulfonamido)-2-cyano-3-bromophenoxy)-3-chloropyridine(43.1). 

a 



a 



1 






a 


r. 


N 




43.1 





10 5^4^2,4-dichlorobenzenesuiforiamido)-2<yano-3-bromopheno 

chloropyridine was prepared in 28% yield fi£m ttl and ^^2,«i^rob^esiUfonyl 

chloride using the method of Example 3. 

"H NMR (400 MHz. DMSO-rf«) 8 10.7 (s, 1H), 8.59 (d. J = 1.6 Hz, 1H), 

8.53 (d, J = 2 Hz, 1H), 8.05 (bs, 1H). 7.9 (s. 1H), 7.84 (d. J = 8.4 Hz, 1H), 7.6 (dd, J = 8.4, 
15 1.6 Hz, 1H), 7.41 (d, J = 8.8 Hz, 1H), 7.01 (d, J = 9.2 Hz, 1H). MS (EI): m/z 537 (20, ' 

M+H), 535 (73, M+H), 533 (100. M+H), 53 1(52, M+H). 

EXAMPLE 44 

This example illustrates the preparation of 5-(4-amino-5-bromo-2- 
20 methoxyphenoxy))-3-chloropyridine (44.1). 
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OCH, 



44.1 

To a 0.2M solution of 5-(4-ammo-2-methoxyphaioxy)-3-chIoropyrfdine 
(200 mg, 0.8 nunol, 22.1) in CH 2 CI 2 at 0 °C was added 2,4,4,6-tetrabromo-2,5- 
cyclohexadicneonc (334 mg, 0.82 mmol, Lancaster). The resulting solution was stirred 
for 21 hours at ambient temperature. The reaction mixture was diluted with CH2CI2 (50 
mL), washed twice with a 2M solution of aqueous sodium hydroxide (50 mL), once with 
brine (50 mL), dried over Na 2 S0 4 , and concentrated under vacuum. The crude solid was 
purified by column chromatography (0-2% MeOH in CH2CI2) to furnish 133 mg (50%) 
of the title compound as a brown solid. 

'H NMR (400MHz, DMSO-</ tf ) 5 8.27 (d, J- 2.2 Hz, 1H), 8.17 (d, J = 2.6 
Hz, 1H), 7.26 (dd, J = 2.3, 1.9 Hz, 1H), 7.24 (s, IH), 6.64 (s, IH), 5.38 (s, 2H), 3.65 (s, 
3H). MS (EI): m/z 329 (80, M+H), 330 (12, M+H), 331 (100, M+H), 332 (16, M+H), 
333 (28, M+H), 334 (4, M+H). 



EXAMPLE 45 

This example illustrates the preparation of 5-(4-(2,4-dichlorobenzene- 
sulfonainido>5-bromo-2-methoxyphenoxy)-3<hloropyridine(45.1). 




4S.1 
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5-(4-{2,4-dichlorobenzenessulfonamido)-5-bromo-2-mcthoxyph«ioxy)-3- 
chloropyridine was prepared in 25% yield from 44.1 and 2,4-dichlorobenzenesulfonyl 
chloride using the method of Example 3. 

'HNMR (400MHz, DMSO-4?) 5 10.4 (s. IH), 8.36 (d, J = 1.8 Hz, 1H). 8.2 
5 (d, J = 2.5 Hz, IH), 7.9 (d, J = 8.6 Hz, IH), 7.9-7.65 (m, IH), 7.68 (bs, 1H), 7.59 (dd, J = 
8.6, 2.2 Hz, IH), 7.45 (s, IH), 7.42 (dd, J = 2.4, 1.9 Hz, IH), 6.99 (s, IH), 3.65 (s, 3H). 
MS (EI): m/z 537 (58, M+H), 538 (10, M+H), 539 (100, M+H), 540 (20, M+H), 541 (70, 
M+H), 542 (15, M+H), 543 (25, M+H). 

10 EXAMPLE 46 

This example, illustrates the preparation of 5-{4-amino-5-bromo-2- 
chlorophenoxy)>3-chloropyridine(46.1). 

■ 

Br 




46.1 ' • 

5-(4-Amino-5-bromo-2-chlorophenoxy)-3-chloropyridine was synthesized 
15 (43%) in a similar manner as described by Example 44 using 3-chloro-4-(3-chloro-5- 
pyridyloxy)aniIihe (15.1). ' 

*H NMR (400MHz, DMSO-rfrf) 8 8.35 (d, J= 1.9 Hz, IH). 8.23 (d, J =2.5 
Hz, IH), 7.48 (s, IH), 7.41 (dd, J = 2.4, 2.2 Hz. IH), 6.98 (s, IH), 5.62 (s, 2H). MS (EI): 
mh. 333 (55, M+H), 334 (12, M+H), 335 (90, M+H), 336 (12. M+H). 337 (40, M+H), 338 
20 (5, M+H). 

EXAMPLE b 

This example illustrates the preparation of 5-(4-(2,4-dichlotobenzene- 
sulfonamido)-5-bromo-2-chlorophenoxy)-3-chloropyridine(47.1). 
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47.1 

5-(4-<2,4-dichlorobeiizehesulfbri^ 
chloropyridine was prepared in 17% yield from 46.1 and 2,4-dichlorobenzenesulforiyl 
chloride using the method of Example 3. 

'H NMR (400 KlH^ DMSO-<ftf) 5 10.6 (sJ^ ZAl (d, J - 2.2 Hz, 1H), 
8.34 (d, J = 2.6 Hz, lH), r 7:89 (d, J = 2.1 Hz, 1H), 7.88 (d, J = 8.6 Hz, 1H). 7/7 (dd, J = 
2.3, 22 Hz, IH), 7.6 (dd. J - 8^5, 2.0 Hz, lH)t 7^5 (s, 1H), 7.47 (s, 1H): ; MS (EI): m/z 
539 (40; M-H), 540 (10, M-H)1 541 (100, M-H), 542 (20, M-H)/543 (80. M-H), 544 (25, 
M-H), 545 (35, M-H), 546 (5, M-H). " ''" 

EXAMPLE 48 
ethylcarboxamidophenoxy))-3-chlorop)ti 




NHEt 



To aO.lM solution of 5-(4-aminor?-(N-ethylcatboxamidophenoxy))-3^ 
chloropyridine, (1 g; 3.6 mmol, prepared as described in U.S.S; N. 09/234,327) in AcOH 
was added bromine (194^ 3.8 mihol) and the .* 
Most of the AcOH was azeotropically removed using hexanes arid the resulting solution 
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10 



15 



was adjusted to ph 6 using a 4M aqueous solution of NaOH. The aqueous layer was 
extracted three times with EtOAc (50 mL) and the combined organic layers were washed 
twice with an aqueous brine solution (100 mL), dried over Na 2 S0 4 , and concentrated 
under vacuum. The crude solid was purified by chromatography (50-100% EtOAc in 
hexanes) to separate the products 48.1 and 48 J from the starting materials and 
dibrominated materials. The desired products were then rechroinatographed (1-3% 
MeOH in CH 2 Cl 2 ) to furnish 478 mg (36%) of 48.1 and 198 mg (15%) of 48.2 as white 
solids. 

48.1: 'H NMR (400MHz, DM50-*/,) 5 8.37 (t, J - 5.2 Hz, 1H), 83 (bs, 
1H), 8.24 (d, J = 22 Hz. 1H), 7.38 (m, 1H), 6.94 (d, J = 8.8 Hz, IH), 6.84 (d, J = 8.8 Hz. 
1H), 3.1 (pentet, J = 7.0 Hz, 2H), 0.91 (t, J = 7.1 Hz, 3H). MS (EI): mh 370 1(80, M+H). 
371 (15. M+H), 372 (100, M+H), 373 (18. M+H), 374 (25.M+H). 

v 48.2: 'H NMR (400MHz, DMSCWtf) 5 8.3 (d, J = 1.75 Hz, IH). 8.23 (t, J 
= 5.4 Hz, 1H), 8.2 (d, J = 2.0 Hz, 1H), 7.34-7.28 (m, 2H), 6.99 (d, J = 1.6 Hz, 1H), 3.08 
(pentet, J = 7.2 Hz, 2H), 0.88 (t, J - 73 Hz. 3H). MS (EI): m/z 370 (80, M+H), 371 (15, 
M+H), 372 (100, M+H), 373 (18, M+H). 374 (25, M+H). 



BXAMPLE49 

This example illustrates the preparation of 5-(5-bromo-4-(2,4-dichloro-5- 
20 memylbenzenesulfpnainido)-2-(N-^ylcariwx^ 




CHj 
NHEt 



49.1 

The title compound was prepared in 67% yield from 48.1 and 2,4- 
dichloro^5-inethylbenzenesulfohyl chloride using the method of Example 3. 

r 'H NMR (400MHz, DMSO-d tf ) 5 10.41 (s, 1H), 8.48 (d, J = 2.1 Hz, 1H), - 
25 8.35 (t, J = 5.4 Hz, 1H), 8.3 1 (d, J -2.5 Hz, 1H). 7.85 (bs, 2H), 7.6 (dd, J = 2.3, 2.2 Hz, 
1H), 7.41 (s, 1H), 7.39 (s, 1H), 3.14 (pentet. J - 7.2 Hz, 2H), 2.34 (s. 3H), 0.94 (t, J - 7.2 
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Hz, 3H). MS (EI): mlz 597 (8, M-H), 596 (25, M-H), 595 (20. M-H), 594 (70. M-H). 593 
(30, M-H). 592 (100. M-H). 591 (12, M-H), 590 (50, M-H). 

EXAMPLE SO 

5 This example illustrates the preparation of 5-<5-bromo-4-{2,4- 

dichlorobenzenesulfonamido)-2-(N-ethyl (50. 1). 

a 




so.i 

The title compound was prepared in 28% yield from 48.1 and 2,4- 
dichloro-benzenesulfonyl chloride using the method of Example 3. 
10 H " l HNMR ^^MHi; bklSO^ 5^6.5 (s, 1M); 8.44 (d, n j - if Hz, 1H), 

8.34 (t, J = 5.6 Hz, 1H), 8.31 (d, J = 2.3 Hz, 1H), 7.9 (<fr = SL^SS^EK 7JK X- "^*" ! 
Hz, 1H), 7.62 (dd, J = 2.4, 2.1 Hz. 1H), 7.59 (dd, J - 8.6, 2.2 Hz, IH), 7.41 (s, IH), 7.38 
(s,lH), 3.14 (pentet, J = 7.6 Hz, 2H), 0.94 (t, J = 7.3 Hz, 3H). MS (EI): rn/z 585 (8, 
M+H), 584 (25, M+H), 583 (18, M+H), 582 (70, M+H), 581 (25, M+H), 580 (100, M-H), 
15 579 (12, M+H), 578:(50, M+H). \ J 

EXAMPLE 51 

This example illustrates the preparation of 5-(3-bromo-4-(2,4-dichloro-5- 
methylbenzenesulfonamido)-2-(N-ethylcarboxamido)phenoxy)-3-chlorppyri (51.1). 
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✓Br 

^CONHEl ._; 



51.1 

The title compound was prepared in 37% yield from 48.2 and 2,4- 
dichloro-5-methylbenzenesulfonyl chloride using the method of Example 3. 

'HNMR (400MHz, DMSO^) 5 1039 (s, 1H), 8.55 (t, 1H), 8.42 (d, 1H), 
5 8.31 (d, 1H). 7.89 (s, 1H), 7.88 (s, 1H), 7.6 (dd, 1H), 7.12 (d, 1H). 7.02 (d, 1H), 3.14 
(pcntci, 2K), 2.35 (s, 3K). 0.94 (t, 3H). MS (EI): /«/* 599 (8, M+H), 598 (25. M+H), 597 
(18, M+H), 596 (70, M+H), 595 (25, M+H). 594 (100, M-H), 593 (12, M+H), 592 (50, 
M+H). 



10 




C 1 



52.1 

44.1 

Compound 44.1 (1 .20 g, 3.66 ramol) was converted to the title compound 
15 using the general procedure of R. V. Hoffinan (Org. Syn. Coll. Vol., VH, 508-51 1), to 
provide 1 26 g (84%) of 52.1 as a clear oil which was carried on without purification. MS 
ESIm/e: 412.0(M+H). 
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This example illustrates the preparation of 53.1. 



SOjCl 




OMe 



52.1 




OMe 



10 



4-Chloroaniline (73 mg, 0.57 mmol, Aldrich Chemical Co.), 5-(5-bromo- 
4^1orosulfonyl-2-nreth^ (236 mg, 0.57 mmol), pyridine 

(45 mg, 0.57 mmol), catalytic DMAP, and 2 mL of methylene chloride were combined 
using the general method of Example 35 . The title, compound was obtained (245 mg, 
85%) as a white solid. ....... . >. ?t .„, v, - . - 

f H NMR (400MHz) (4,-DMSO) 8 10.80 (1H. s); 8.43 (1H, d, ^=2.0 Hz); 
8.30 (1H, d, >-2.4 Hz); 7.74 (1H, s); 7.64 (1H, dd, >4.4 Hz, 2^2 Hz); 7.52 (1H, s); 7.31 
(2H, dd, >8.8 Hz, 2.1 Hz); 7.14 (1H. dd, J=S.S Hz, 2.1 Hz); 3.83 (3H, s). MS ESI m/e: 
435.0 (M-H). .. Vt r:. . •;• ■;isn- V* ? ■ > « 
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EXAMPLE S4 
This example illustrates the preparation of 54.1. 




52.1 54.1 
In a manner similar to that described in Example 53, 4-iodoaniline (83 mg, 
038 mmol), 5^5^romo^hlorosulfonyl-2-memoxyphenoxy)-3K*loropyridine (155 
mg, 0.38 mmol), pyridine (30 mg, 0.38 mmol). catalytic DMAP.and 2 mL of methylene 
chloride Were combined and stirred. After workup, me title compound was obtained (162 
mg, 73%) as a white solid. 

'HNmE (40dMHz) (drDMS^ 8 10.80 (IH,s); 8.43 (iHid,>2.0Hz)f 
8.31 (IH, d, J-2.4 Hz); 7.75 (1H, s); 7.64 (1H, dd, >4.4 Hz, 2.2 Hz); 7.58 (2H, in); 7;51 
(1H, s) 6.95 (IH! dd, >=8^5 Hz, H Hzj; 3.84 (3H, -s)! ~M ESI m/e: 592 ^ (M - H). 



, • EXAMPLE 55 
This example illustrates the preparation of 55.1. 




52.1 55.1 



67 



(C) 2003 Copyright Derwent Information L 



WO 01/00579 



PCT/US00/18178 



In a manner similar to that described in Example S3, 4-acetylanilinc (69 
mg, 0.51 mmol), 5^5-bromo-4-chIorosulfonyl-2-meUioxyphenoxy)-3-chloropyridine 
(210 mg, 0.51 mmol), pyridine (40 mg, 0.51 mmol), catalytic DMAP, and 2 mL of 
methylene chloride were combined and stirred. After workup, the title compound was 
5 obtained (192 mg, 74%) as a white solid 

! H NMR (400MHz) (<fc-DMSO) 8 10.80 (1H. s); 8.43 (1H, d, /=2.0 Hz); 
8.31 (1H, d. J=2.4 Hz); 7.75 (1H, s); 7.64 (1H, dd, >4.4 Hz. 2.2 Hz); 7.58 (2H,m); 7.51 
(1H, s) 6.95 (1H, dd, .M.6 Hz, 2.2 Hz); 3.84 (3H, s). MS ESI iri/e: 509.0 (M - H). 

EXAMPLE 56 

1 o This example illustrates the preparation of 3-chloro-4-{2- 

naphthylxoy)nitrobenzene (56.1). 




CI 



56.1 

To a 250 mL flask, were added 3-chloro-4-fluoro-nitrobenzene 
(Aldrich)(5.0 g, 28 mmol), 2-naphtol (Aldrich)(4.Sg, 31 mmol), CS2CO3 (Aldrich)(9.7g, 

15 30 mmol) and DME (80 mL). The mixture was heated at 100 °C overnight After 
removal of DMF under vacuum, the mixture was poured into water and extracted with 
dichloromethane. The orgahicTsolution was then washed with brine, dried over 
magnesium sulfate. After filtration, the filtrate was concentrated under vacuum to give a 
crude product * which was then chromatographed with eluent (30% dichloromethane / 

20 hexanes) to give the title compound (6.8 g, 24 mmol, 86%). : . 

EXAMPLE 57 

This example illustrates the preparation of compounds 57.1, 57.2, 57.3 and 

57.4. 

Compound 56.1 was reducecj to the corresponding aniline derivative (57.1) 
25 using the procedure of Example 2, and converted to the compounds in Table 8 using 
commercially available substituted benzenesulfonyl chlorides and/or using the 
intermediates and methods described in the examples above. 
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Table 8 

Rd 




CI 





Ra 


Rb 


Re- 


Rd 


m/e 


57.2 


CI 


H 


CI 


H 


476 


57J 


CI 


H 




H 


534 } 


57.4 


H - 


'H 


OCH 3 


H 


438 



EXAMPLE 58 

This illustrates the syndesis of 3-chloro42,4-dichlorobenzcne- 
5 sulfonainido)benzcne (58.1). 




t • mv . . ■ ■ -• . 58.1 " - r ' ; •■' { 

The tide compound was prepared using the method desert ( 
3, starting with 800 mg (6.29 mmOl) of 3-chloroaniline, 1 .53 g (6.29 mraol) of 2,4- 
dichlorosulfonylchloride, 497 nig (629 mmql) of pyridine, catalytic DMAP, and 10 mL 
10 of methylene chloride. The titie compound was obtoined as a white foam (928 mg, 44%). 
MS ESI m/e: 334.0 (M-H). 

■ "> ■■ ' EXAMPLE 59 

This example illustrates the synthesis of compound 59.1. 
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. 58.1 S9.1 
A round-bottomed flask was charged with 330 mg (0.99 mmol) of 3- 
chloro-CZ^-dichlorobenzeiiesulfonamido^enzene (58.1), 397 mg (2.97 mmol, Aldrich 
Chemical Co.) of anhydrous aluminum trichloride, and 2 mL of dry dichloroethanc. Then 
210 mg (1.19 mmol, Aldrich Chemical Co.) of 3,5-difluorobenzoyl chloride was added 
dropwise and tlie deep : red solution was allowed to stir at room temperature overnight. 
Tlwn^tioii^ 

with 2N HC1 andbrine, dried over MgS0 4 , and concentrated to a dart oil. This was 
j^er^fied^ fla^hc^in^ M^t\ 

acetate:methylene cMoride)I ? The ratting clear glaze was recrystallized froiii 4 
et^f/hex^ ^ ' y p 

H - 'H NMR (400Kfflz) (dfrtiSO) 8 8 AS {IH, d^.5 Hz); 7.91(lH f d, 
J=2\ Hz); 7:68 (itf dd, >8J6 Hz, 2:1 Hz); 7.63 (lH^t, >*6 Hz); 7.46 (1H, d, /=8.4 
Hz); 7.31 (2H, dd,>7.8 Hz, 2.1 Hz); 7.23 (ill, $J=X9 Hz); 1A1 (1H, dd'^=8.4Hz, 
2.2 Hz). MS ESI m/e: 473.9 (M - H). . , 
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EXAMPLE 60 
This illustrates the synthesis of compound 60.1. 




( 



5U ... «•» 

The title compound was prepared using the method of Example 59, 
5 starting wifli 286 mg (0.85 mmol) of3^hloio-(2,4^ichloroben^ 

(58.1), 341 mg (1.02 mmol) of anhydrous aluminum trichloride, 214 mg (1.02 mmol, 
Aldrich Chemical Co.) of 3,5-dichlorobenzoyl chloride, and 2 mL of dry d'icbioroethane. 
The title compound was obtained as a. white solid (139 mg, 32%). „. i(r ,. 

'H NMR (400MHz) (d 6 -DMSO) S 1 1.49 (1H, s) 8.15 (lH,d.y=8.6 Hz); 
10 7,97 (1H, d, J=3.8 Hz); 7.91 (1H, d, 7=2.1 Hz ); 7.69. (1H, dd, Hz, 2.0 Hz); 7.58 
(2H, d, 7=1.9 Hz); 7.47<lH, d. 1=8.4 Hz); 7.24 (1H, d, J=2.0 Hz); 7.17 (1H, dd. ^-8.4 
Hz, 2.1Hz). MS ESI m/e: 505.9 (M - H). ; , , 

EXAMPLE 61 
This illustrates the synthesis of compound 61.1. 
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59.1 61.1 
Biaryl ketone 59.1 (103 mg, 0.22 nimol) was reduced to the methylene compound 61.1 
according to the procedure of West, */: i/.. J. Org. ChemJ, 38(15):2675-2681 (1973). 
The title compound was obtained as a white solid (86 mg, 86%). 
5 'H NMR (400MHz) (</*-DMSO) 5 10.96 (1H, s) 8.05 (1H, d, >=8.6 Hz); 

7.87 (1H, d, J=2.Q Hz); 7.63 (1H, dd, ^8.5 Hz, 2.1 Hz); 7.23 (1H, d, ^=8.5 Hz); 7.14 
(1H, d, >2.2 Hz); 7.02 (2H, m); 7.17 (2H, m). MS ESI m/e: 460.0 (M - H). 

This example illustrates the preparation of 2-chloro-4-(3-chloro-5- 
10 pyridyloxy)-nitrobenzene 62.1. 



f 
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62.1 

5-Chloro-3-pyridinol (5 g, Aldrich) and 2,4-dichloronitrobenzene (7.4 g, 
Aldrich) were combined as described in Example 1. The title compound was isolated as 
the minor product using gravity chromatography on silica cluting with 10% ethyl acetate / 
5 hexanes. 

'H NMR (400 MHz) (DMSO-*) 5 8 .53 (s, 1H); 8.4 (s, IH); 8.0 (d. 7=8.9 
Hz, IH); 7.44 (t, 7=1.9 Hz, 1H); 7.26 (d, 1=1.5 Hz, 1H); 7.14 (d, 1=2.7 Hz, 1H); 6.99 (dd, 
1=9.0, 2.6 Hz, 1H) 1.6 (impurity). 

10 EXAMPLES 

This example illustrates the preparation of 2-chloro-4-(3-chlprp-5- 
pyridyloxy)-aniline 63.1. 



2- 




a 



63.1 

Compound 62.1 was reduced using the method of Example 2 to provide 
15 the title compound as a yellow solid. 

*H NMR (400 MHz) (DMSO) 6 8.33 (d, J-2.1 Hz, IH); 8.25 (d, 7=2.4 Hz, 
IH); 7.41 (t, 7=2.2 Hz, IH); 7.12 (d, 7=2.6 Hz, IH); 6.91 (dd, 7=2.6, 8.8 Hz, IH); 6.84 
(d, 7=8.8 Hz, IH); 5.35 (s, 2H). 
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EMMELE64 

This example illustrates the preparation of 64.1. 

✓a 




64.1 

Compound 63.1 and 2,4-dichlorobenzenesulfonyl chloride were combined 
5 with pyridine and DMAP using the method described in Example 3. The crude product 
was purified by flash chromatography on silica eluting with dichloromethane. The 
resulting product was then triturated in diethyl ether/hexahes to furnish the title • 
(X>mpoundasawhitesoli±vK^ ^ 

EXAMPLE 65 

10 This example illustrates the preparation of 65.1 . 




65.1 

Compound 63.1 and 3,4-dichlorobenzenesulfonyl chloride were combined 
with pyridine and DMAP using the method described in Example 3. The crude product 
was purified by ^ eluting with 5% ethyl acetate/ 
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dichloromethane. The resulting product was then triturated in hexanes to furnish the title 
compound as a white solid. MS ESI m/e: 461 (M-H). 

EXAMPLE 66 
This example illustrates the preparation of 66.1. 




. Compound 63,1 and 4-iodobenzenesulfonyl chloride were combined with 
pyridine and DMAP using the method described in Example 3: The crude product was 
purified by flash chromatography .on silica eluting with dichloromethane; The resulting 
product was then triturated in hexanes to furnish the title compound as a white solid. MS 
10 ESI m/e: 519 (M-H). 

EXAMPLE 67 



This example illustrates the preparation of 67.1. 



'. -'UK 




./■ Vf.7 ^r;-*i ' ■ ■ 
Compound 63.1 and 2-chloro-4-trifluoroinethylben2enesulfonyl chloride 

1 5 were combined with pyridine and DMAP using the method described in Example 3. The 
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crude product was purified by flash chromatography on silica eluting with 5% ethyl 
acetate / dichloroincthane. The resulting product was then triturated in hexanes to furnish 
the title compound as a white solid. MS ?SI m/e: 495 (M-H). 

EXAMP)Lg68 

5 This example illustrates the preparation of 2-chloro-4-(3- 

pyridyloxy)nitrob>enzene (68.1). 

N0 2 




2,4-Dichlqroiutrobenz 

AJdrich) were combined using the method of Example J, to provide the 0.82 g of the title 
10 compound as a yellow solid. ^ ,j v . * ; : . 

'H NMR (400 MHz) (CDC1 3 ) 8 8.58 (s, 1H); 8.52 (s, 1H); 8.0 (d, 7=9.0 
Hz, iH); 7.44 (s, 2H); 7. 10 (d, 7=2.6 Hz^ 1 H) r 6^96 (dd, 7=9.0, 6.65 Hz). 

EXAMPLE 6^ 
This example illustrates the preparation of 2-chloro-4-(3- 
15 pyridyloxy)aniIine. 

NH 2 

a 




N 

Compound 68.1 was reduced using the method of Example 2 to provide 
the title compound as a brown oil; which was 1 used without further purification. 

'HN^ (400 MHz) i^^t^!^26i^^ M(dd, j4js, 8.4 
20 Hz, 1H); 7.29-7.26 (m;^ 
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EXAMPLE 70 
This example illustrates the preparation of 70.1. 




70.1 

Compound 69.1 and 2,4-dichlorobenzenesulfonyl chloride were combined 
5 with pyridine and DMAP using the method described in Example 3. The crude product 
was purified by flash chromatography on silica eluting with 5% ethyl acetate/ 
dichlordmethane. The resulting product was theari tritirated in diethyl ether to furnish the 
title compound as a white solid. MS ESI m/e: 429 (M-H). 




( • 



Compound 69.1 and 4-iodoben2»nesulfony] [ chloride were combined with 
pyridine and DMAP using the method described in Example 3. The crude product was 
purified using flash chromatography on silica eluting with 5-20% ethyl acetate/ 
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dichloromethane. The resulting product was then triturated in diethyl ether to furnish the 
title compound as a White solid. MS ESI m/e: 485 (M-H). 

EXAMPLE 72 
This example illustrates the preparation of 72.1. 

NH 2 




5 ...... .... ,,. .. , ...... ; • 72.1 ;,- /; ... , 

To a solution of,3,4-dichlorothiophoiol (0.87 mL) and^fluoro-S- 
cMoipnitrobenzene (1.2 g) in THF (12 tnL) was added a sqlutionof potassium /-butpxide 
in THF (1 M, 3.7 mL). Ethanol was added to fonn a precipitate and the .mixture was 
heated to dissolve the solid. The mixture was then cooled to ambient temperature and 

10 water was added. The resulting solids were colledted by filtration and washed with water. 
The product was dissolved in methylene, chloride, dried ov sulfate, filtered 

and concentrated to provide a yellow nitro intermediate (2.08 g). 

^SnCb hexahydrate (7 g) was added to a solution of the intermediate nitro 

compound in ethyl acetate (40 mL) at 85°C. After 12 hr, the reaction was treated with 

15 420 mL of 0.5 N NaOH solution and diluted with EtOAc (100 mL). The milky 

suspension was filtered through Celite and rinsed with additional EtOAc. The layers 
were separated and the water layer was extracted with additional EtOAc. The combined 
organic portions were dried over MgS0 4 , filtered and concentrated under vacuum to 
provide the aniline derivative 72.1, which was used without purification. 

20 The compounds provided in Table 9 were prepared using 72.1 and 

commercially available substituted benzenesulfonyl chlorides and/or using the 
intermediates and methods described in the examples above. 
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Table? 






Ra 


Rb 


Rc 


Rd 


m/e (M-H) 


72.2 


; H 


Cl 


Cl 


H 


510 


72.3 


Cl 


H 


Cl 


H 


510 


72.4 


H 


H 


I 


H 


568 



Compound 723 was converted to the corresponding biaiyl sulfoxide (72.5, 
5 m/e 526) and biary! sulfone (72=6, m/e 542) using an oxone procedure (see, for example, 
Trost, et alJ} TtthihetfonM., 22:1287 (1981) and WebW Tetrahedron Lett., 35:3457- 
3460 (1994)). Siirulaflj^ cbmpbimd 72.2 was converted to the biaryl sulfoxide (72.7, m/e 
526) using a routine oxidatioh with mCPBA: " " v 



10 



EXAMPLE 73 

This example illustrates the pi^paratiori of 73,4 throiigh 73.9. 





73.1 





73.4 73J 
2,3 dichloronitrobenzene (19.04g) was suspended in 40% Na 2 CS3 solution 
in water (66 ml) with 5 ml of ethanol and heated at 130°C bath temperature for 3 days. 
1 5 After cooling, the residue was diluted in water and acidified with 5N HCl (caution: 
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foaming gas evolution). The tan solids were collected by filtration, rinsed with water and 
dried under vacuum lo give 19.9g of an intermediate complex (73.1). The crude 73.1 
(6.03 g) was added to heat sulfiiryl chloride (20 ml) cautiously over about 5 minutes. The 
mixture was then heated at 50° C. The character of the solid changed but did not 
dissolve. The reaction was quenched by pouring onto ice. The ice mixture was stirred 
until the initial heavy dark oil solidified. The solids were collected by filtration, dissolved 
in ethyl ether and washed with water. The product was purified by flash chromatography 
using hexane, then 20% methylene chloride/hcxane to afford 3.2 g of a 2,7- 
dichlorobenzothiazole (73.2) as a low melting solid. 

! H NMR (CDC1 3 ) 8 7.823 (d, J-8.4 Hz), 7.417 (t, J=8.4 Hz), 7.371 (d, 
J=8.4Hz). Anal, calc: 41.20% C, 1.48% H, 6.86% N; found: 41.06 %C, 1.46% H, 
6.75% N 

3-Chloro-4-mercapto nitrobenzene (prepared by the method of Price and 
Stacy,/. Amer. Chem. Soc. 68, 498-500 (1946)) (1.33 g) and 2,7- 
dichlorobenzothiazole (73.2) (1.43g) were dissolved in ethanol (20 ml) with heating. 
Pyridine (l.lg, 2 eq) was added. After a solid formed, additional ethanol (20 ml) was 
added and the mixture maintained, at 50° C overnight The solid was collected by 
filtration and rinsed with water. The solids were dried as a solution in methylene chloride • 
and concentrated to afford the nitro compound 73.3 (2.22g ) as an off-white solid, (mp 
210-212°C) ; V; :/ ^ 

- - . c ; 'H NMR (DMSO) 5 8.544 (d t J=2.4:Hz, lH), 8.2,73 (dd, J=8.8, 2.5 Hz, 1H) 

8.081 (d, J=8.6 Hz, 1H) 7.961 (dd, J=6.3, 2.4 Hz, 1H), 7.60( m, 2H). ♦ - 

Using the method of example 32, the nitro derivative 73.3 was converted 
to the corresponding aniline (73.4). Flash chromatography gave a white solid, (mp 165- 
167°C). 

l H NMR PMSO) 5 7.775 (d, J=8.4 Hz, 1H). 7.606 (d, J=8.0 Hz, 1H), 
7.367 (t, J=8.0 Hz, 1H), 7.265 (d, J=8.0 Hz, 1H), 6.931 (d, J=2.0 Hz, 1H), 6.672 (dd, 
J=8.4,2,4Hz,lH),4.15(brs,2H). ESI MS 327 (M+H). Anal, calcd 47.71% C, 2.46% 
H, 8.56 % N; found: 47.93 %C, 2.48 % H, 8.47% N 

Reaction of 2-chloro-4-trifluoromethylbenzenc sulfonyl chloride with 
aniline 73.4 according to the method of Example 3 gave sulfonamide 73.5 (sec Table 10). 

l H NMR (DMSO) 5 1 1.712 (br s, 1H) 8.377 (d, J=8.4 Hz, 1H), 8.187 (d, 
J=2 Hz, IH), 7.995 (dd, J=8.4, 1.2 Hz, 1H), 7.880 (d, J=8.4 Hz, IH), 7.822 (dd, 7.2, 2.0 
Hz, 1H), 7.509 (t, J=8.0 Hz, IH), 7.474 (dd, J=7.6, 2.0 Hz, IH), 7.443 (d, J=2.4 Hz, 1H), 
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7.256 (dd,J=8.8, 2.4 Hz, 1H). MS (M+H) 569; MS (M-H)567. Anal, calcd. 42.15% 
C, 1.77% H. 4.92 % N; found: 42.30 %C, 1.76 % H, 4.94% N. 

The additional compounds provide in Table io were prepared similarly 
using aniline 73.4 and the corresponding sulfonyl chlorides using the method of Example 
3. 

Table 10 






Ra 


Rb 


Rc 


Rd 


m/e(M-H) 


73.5 


CI 


H 


CF 3 
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567 


73.6 


H 


Cl 


Cl 


H 


533 


73.7 


CI 


H 


ci 


H 


533 


73.8 - 


■y- H 


H 


i 


H 


591 


73.9 


Cl 


H 


Cl 


Me 


547 















15 

EXAMPLE 74 

The following benzenesulfonyl chlorides were prepared by the procedure 

ofR. V. Hoffinan(Org. Syn. Coll. Vol. VH, 508-511) from the corresponding 
commercially available anilines and used to make the indicated examples. 
20 74a 2-chloro-4-t-butylbenzenesulfonyl chloride, yield 34% 

for examples 76.8 and 79.9 

'H NMR (CDC1,) 6 8.06 (1H. d, /= 8.4 Hz), 7.62 (1H, s). 7.48 (1H, d. /= 

8.4 Hz), 1.37 (9H, s). m.p. 68.8 °Cr 

74b 2-trifluor6methyl-4-chlorobaizenesulfonyl chloride, yield 76% as 

25 asolid. 

for examples 176 and 347 

'H NMR (CDClj) 8 8.325 (d, J=8.4 Hzj 1H), 7.966 (br s, lH), 7.829 (br d, 

J=8.4Hz,lH). ni p. 37.0 °C. 

74c 2-chloro-4-methylbenzcnesulforiyl chloride, yield 47% as an oil. 
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for examples 76.9, 79.8 and 351. 

'H NMR (CDCIj) 8 8.02 (1H, A,J= 8.8 Hz). 7.46 (1H, s), 7.28 (1H, d, J - 
8.8Hz).2.47(3H,s) 



10 



15 



This illustrates the synthesis of compound 75. 




75.1 R=N02 
75 R=NH2 



By the method of example 201, 2-chlorobenzoxazole (5 g) and 2-chloro-4- 
nitroaniline (6.1 g) were coupled to provide nitro compound 75.1 (2.6g) as a yellow solid. 

'H NMR (d6-acetone) 6 9.5 1 4 (s, 1 H), 9.01 (d, J=9 Hz, 1 H), 8.4 (s, 1H), 
8.37 (dd, J=8.4, 2 Hz, 1H), 7.58 (d, J=8.4 Hz, 1H), 7.52 (d, J=8 Hz, 1H), 7.34 (t, J=7-6 
Hz, 1H), 7.28 (t, J= 7.6 Hz, 1H). MS (M-H) 288; (2M-2H+Na) 599. 

Reduction by the method of example 32 gave the aniline 75 (93%) as a 

grey solid. 

'H NMR (d6-acetone) 8 8.45 (br s. 1H), 7.796 (d, J=8.4 Hz, 1H), 7.353 (d, 
J=7.6 Hz, 1H), 7.335 )d, J=7.6 Hz, 1H), 7.191 (t, j=7.6 H^ 1H). 7.088 (t, J=8 Hz, 1H), 
6.846 (d, J=2.4 Hz, 1H)V6:673 (dd, J=8.8, 2.4 Hz, 1H), 4.912 (br s, 2H). MS (M+H) 
260.1 



20 



from it. 



EXAMPLE 76 

This example illustrates the preparation of 76.2 and sulfonamides derived 





76,2 
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3,5-dichloro-4-mercapto nitrobenzene (prepared by, the method of Price 
and Stacy , / Amer. Chem. Soc. 68, 498-500 (1946)) (0.65g) and 2,7- 
dichlorobenzothiazole (73.2) were combined by the method of Example 73, to afford the 
nitro derivative (76.1) as a yellow solid (0.95g). 

'H NMR (DMSO) 5 8.587 (s, 2H), 7.852 (m, 1H), 7.54 (m 2H). Anal, 
calcd: 39.87 % C, 1.29 % H, 7.15 % N; found 39.62 %C, 1 .21 % H. 7-00 % N. 

Reduction of the nitro derivative (76.1) (0.92 g) by the method of example 
32 gave the aniline (76.2) (0.76g) after flash chromatography. 

'H NMR (DMSO) 6 7.822 (d, J-8 Hz, 1H) 7.509 (t, J=8Hz, 1H), 7.465 (d, 
J=6.8 Hz, 1H) 6.882 (s, 2H), 6.529 (br s, 2H). MS (M+H) 361. Anal, calcd: 43.177 % 
C, 1.95 % H, 7.74 % N; found: 43.10 %C. 2.05 % H, 7.65 % N. 

Reaction of the aniline 76.2 according to the method of example 3 with 
various sulfonyl chlorides gave the sulfonamides of Table 11. 



15 



Zibl£il 



20 



25 
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m/e(M-H) 


76.3 


Cl 
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76.4 
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t-Bu 


H 




76.5 
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567 


76.6 


a 


H 


H 


H 


535 (M+H) 


76.7 


H 


H 


H 


H 




76.8 


• CI 


H 


t-Bu 


H ; 


589 


76.9 


CI 


H 


Me 


H 


547. 



Example 76.3' 

'H NMR (DMSO) 6 11.96 (br s, 1H) 8.417 (d, J=8.4 Hz, 1H). 8.209 (s, 
2H), 8.013 (d, J=8 Hz, 1H), 7.819 (d, J=6.8 Hz, 1H), 7.514 (m, 2 H), 7.411 (s, 2H). Anal. 
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calcd: 39.75 % C, 1 .50 % H, 4.64 % N; found: 39.48 %C, 1 .73 % H, 4.37 % N. MS (M- 
H) 601. 

Example 76.4 

5 Anal, calcd. for M+0.5 H 2 0: 48.72 % C. 3 .56 % H, 4.94 % N; found: 

48.80 %C, 3 .68 % H, 4.78 % N. 

Example 76.5 

'H NMR (DMSO) 8 11.83 (br s, 1H) 8.212 (d, J=8.4 Hz, 1H), 7.962 (d, 
10 J=2H, 1H), 7:827 (dd, J-6.8, 2 Hz, 1H), 7.723 (dd, J=8.5, 2.1 Hz, 1H). 7:518 (t. J=7.9 
Hz, 1H), 7.492 (dd.%7.8, 2.0 Hz, 1H), 7.385 (s, 2H). MS (M-H) 567. mp 216°C. Anal, 
calcd: 39.98% C, 1.59 %H, 4.91 %N; found: 39.81 %C, 1.59 %H. 4.85 %N. 

Example 76.6 

15 1V 'H NMR (DMSO) 5 11.72 (br s, 1H), 8.222 (d, J=8> Hz. 1H). 7.822 (dd. 

1=7,2, 2.0 Hz, 1H), 7.730 (d, Jt4 Hz, 2H), 7.636 (m, 1H),,7.516 (t, J=8 Hz. 1H), 7,490 
(d. J=8Hz, 1H), 7 J 79 (s, 2H). MS (M+H) , 535 . - ... ,j ^ : • : r. .« v • . 

Example 76.7,., !.■,_, s , ,- : , . . ; c .; • t.-.ri .-i.'/v.' •.••lirvl.'o \ •*;.;■. -v 
20 . v ^H NMR (DMSO) 8 1138 (br s, 1H), 8,906 (d, J=8 Hz. 2H). 7,827 (dd, , 

J=7.2, 2.0 Hz, 1H). ttlfofr6J^im,J&3 (t,J=8Hz, 2H). 7.519 (t,J=3 Hz, 1H), 
7.493 (d. J=6.8 Hz, 1H), 7.412 (s, 2H). 

Example 76.8 . n :o ::,.'<«• l <.;'•■? • ".-/'J. , . 

25 . w: .,, : ,.'Ji NMR (DMSO) 81 1 .70 (1H, s), 8.13 (1H, d, 8.4), 7.80-7.87 (1H, m), 

7.63-7.71 (2H, m), 7.48-7.55 (2H, m), ?.39 (2H, s). MS (M-H) 589. mp 13 1.3 °C. Anal, 
calcd: C 46.63, H 3.06, N 4.73; found C 48.09, H 13.65, N 4.35 ... . 

Example 76.9 

30 'H NMR (DMSO) 8 1 1 .70 (1H, s), .8:07-8.20 (1H, m), 7.80-7.93 (1H, m), 

7.35-7.65 (6H, m). MS (M-H) 546.8. mp 220.9 °C. 

.•VV.-.-V EXAMPLE 77 • ■« >. - • . <;v.- . 

This example illustrates the preparation of anilines 77.7, 77.8 and 77.9 
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77.1 * 



77.2 X = NH 2 

77.3 X = C1 




77:7X = Y = C1 

77.8 X = C1,Y = H 

77.9 X = F, Y = H 




77.4 X = Y = C1 

77.5 X = Cl,Y = H 

77.6 X = F,Y=H 



In analog to the procedures of Weinstock et. al (J. Med. Chem. 30:1166- 
1176 (1987), cone: sulfuric acid (8.74 g) was added slowly to a solution of 5-chloro-2- 
methylaniline (25g) in cblorobenzene (120 mL) to form a thick slurry. Powdered NaSCN 
(18.6g) was added. The mixture was heated at 1 10°C for one hour then maintained at 
50°C overnight. After dilution with hexane (300 mL), the solid was collected by 
filb^ioh; wastted with hot water and rinsed with ethyl ether to afford 15.65g of 
i intermediate thiourea 77.1 which was used directly in the next step. ! 



Preparation of2-amino-4-methyl-7-chlorobenzothiazole (77.2). 

Bromine (25.44g) was added to a suspension of 77.1 (15g) in chldrdform 
(110 mL) maintained below +10°C, After "the addition was complete, the reaction was 
allowed to warm to RT then heated at reflux for 30 minutes. After cooling, the orange 
15 solid was collected by filtration and suspended in acetone (lOOmL) which discharges the 
remaining color. Solids were collected by filtration and rinsed with ethyl ether to afford 
the HBr salt 

'HNMR (DMSO) 5 7.182 (d, J=8 Hz, 1H), 7.137 (d, J=8 Hz, 1H), 2.40 (s, 

3H). "'" ■ ' : " '■ : "'' y - 

20 The salt was suspended in water at 95°C. The pH of the suspension was 

adjusted to pH 9 with 0.5 N NaOH. After codling; the solids were collected by filtration, 
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rinsed with water and dissolved in ethylether/methylene chloride. The organic layer was 
dried over magnesium sulfate. After concentration, 2-amino-4-methyl-7- 
chlorobenzothiazole (77.2) (7.47g) was obtained as a white solid. 

MS (M+H) 199. Anal, calcd.: 48.36 % C, 3.55 % H, 14.10 % N; found: 
48.29 %C, 3.55 % H, 14.01 % N. 

Preparation of 2- 7-dich!oro-4-methyl-benzothiazole (77 J) 

To a slurry of 2-amino-4-methyl-7-chlorobenzothiazole(77.2) (6.37g) in 
H3PO4 (85%, 213 ml) in a 500 ml 3-necked flask with mechanical stirring and an internal 
temperature of < -10°C, was added dropwise a solution of NaNCh (6.87g) in water (1 1 
ml). The mixture was wanned to 0° for 30 minutes and then recooled. The slurry was 
then slowly added to a cold (— 5°C) solution of CuS04-5 H 2 0 (32 g) and NaCl (40g) in 
water (128 ml) with vigorous mechanical stirring; After the foaming subsides and 
wanning to RT, the solids were collected by filtration and rinsed with water. The solids 
were dissolved in ether leaving some insoluble residue. The ether solution was washed 
with water, and sodium bicarbonate solution." After the Organic layer was concentrated, 
the residue was purified by flash chromatography with 10% methylene chloride in hexane 
to afford 2-chloro-4-methyl-7-chlorobenzothiazo1e (77.3) (4.48g). 

'H NMR (CDCb) 5 7.288 <[d, J=8 Hz, 1H), 7.231 (dq, J=*. 0.8 Hz, 1H), 
2.651 (d, J=0;8Hz, 3*1): AnaL calol: 44.66 % C, 2.3i % H, 6.42 ^/oN; found: 44.16 %C, 
2.34 %H, 6.32 %N. ' V5jt " V '* : : 

Coupling of 77.3 (0.65 g) with 3,5rdichloro-4-mercapto nitrobenzene by 
the method of example 73 gave after flash chromatography the nitro derivative 77.4 
(0.97g) as a yellow solid. 

*H NMR (DMSO) fi 8.394 (s, 2H), 7.237 (d, J=8 Hz, 1H), 7.209 (d, J=8 
Hz, 1H), 2.621 (s, 3H). MS (M+H) 405 

Coupling of 77.3 (0.7 g) >vith 3-chIoro-4-mercapto nitrobenzene by the 
method of example 73 gave the nitro derivative 77.5 (1 .02 g) as a yellow solid. 

'H NMR (DMSO) 5 8.535 (br s f 1H), 8.261 (dd, J= 8.4, 2 Hz, 1H), 8.040 
(d, J=8.4 Hz, 1H), 7.496 (d, J=8.4 Hz, 1H), 7.419 (d, J=8.4 Hz, 1H), 2.601 (s, 3H). MS ( 
M+H) 371. Anal, calcd.: 45.40 % C, 2.18 % H, 7.57 % N; found: 45.25 %C, 2.23 % H, 
7.49 %N. 
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Coupling of 77.3 (1.12 g) with 3-fluoro-4-mercapto nitrobenzene by the 

method of example 73 gave after flash chromatography the nitro derivative 77.6 

(SYl904-2)(1.8g)'HNMR 

Reduction of 77.4 (0.96g) with tin dichloride by the method of example 32 

5 gave the aniline (77.7) (0.84g) used directly in later reactions: 

'H NMR (DMSO) 5 7.352 (d, J=8 Hz, 1H), 7.322 (d. J=8 Hz, 1H), 6.884 

(s, 2H), 6.533 (br s, 2H), 2.565 (s, 3H). 

. . Reduction of 775 (1.13 g) with tin dichloride by the method of example 

32 gave the aniline (77.8) (1.04 g) used directly in later reactions: 
,0 . 'HNMR(DMSO)87.543(d,J=8.4Hz,lH).7.329(d,J==8Hz,lH),7.301 

(d, J=8 Hz, 1H), 6.889 (d. J=2 Hz, 1H), 6.663 (dd, J= 8.4, 2.4Hz, 1H). 6.231 (br s, 2H). 
2.557 (s, 3H). MS (M+H) 341. Anal, calcd, for M+0.25 HjO: 48.63 % C. 3.06 % H, 
8.10%N;found:48.67y,C,3.06%Hi7J6%N. 

Reduction of 77.6 (1.75 g) with tin dichioride by the method of example 
15 32 gave : after chromatography the aniline (77.9) (1.2 g) 

,'H NMR: 8 7.43 (1H, t, 8.3), 7.30-7.37 (2H, m), 6.53-6.58 (2H,m),6;28 

(2H.S). ■ =*- ^ : y- ' 

... AMPLE 78 , , 
treatment of the anUines 77.7, ?7.8 or 77.9 by the method of example 3 
20 with various sulfonyl chlorides gave the sulfonamides of Table 12. 
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78.5 CI H CI H CI H 565 

78.6 F H CI H CF, H 565 

78.7 F H : CI H CI H 531 

Example 78.1 

'H NMR (DMSO) 6 1 1.813 (br s, 1H), 8.208 (d, J=8.8 Hz, 1H). 7.951 (d, 
J=2 Hz, 1H), 7.716 (dd, J=8.4, 2 Hz, IH), 7.396 (s, 2H), 7377 (d. J=8.4 Hz, 1H), 7.334 
(d, J=8 Hz, IH), 2.516 (s, 3H). MS (M-H) 581 . Anal, calcd.: for M+ H 2 0: 39.85 % C, 
2.17 % H, 4.65 % N; found: 40.10 %C. 1.89 % H. 4.57 % N. 



Example 78.2 

l H NMR (DMSO) 5 1 1.975 (br s, 1H). 8.416 (d, J=8.4 Hz, IH), 8.205 (br 
s, IH), 8.012 (d, J=8 Hz, 1 H). 7.423 (s, 2H), 7.376 (d, J=8 Hz, IH), 7.332 (d, J=8 Hz, 
IH), 2.512 (s, 3H). MS (M-H) 615. Anal, calcd.: 40.79 % C, 1.79 % H, 4.53 % N; 
15 found: 41.05 %C", V.86 % H, 4.57 % N. 

Example 78.3 

'H NMR (DMSO) 8 1 1.748 (s, IH), 8.233 (s, IH), 7.880 (s, IH), 7.407 (s, 
2H), 7.370 (d, J=8 HZ, IH), 7.330 (d, J=8 Hz, IH), 2.408 (s, 3H); MS (M-H) 595. Anal. 
20 calcd.:"42.12 % C, 2.19 % H, 4:68 % N; found: 41.84 %C, 2.23 % H, 4.51 % N. 

Example 78.4 

'H NMR (DMSO) 8 11. 73 (lH,s),8.38(lH, d,>=8.3 Hz),8.19(lH,s), 
7.99 (IH, d, .7= 8.3 Hz), 7.88 (IH, d, J - 8.6 Hz), 7.45 (lH, d, 7= 2.3 Hz), 7:23-7.40 (3H, 
25 m). MS (M-H) 580.8 (M-H). mp 189.0*C. 

Example 78.5 

'H NMR (DMSO) 8 1 1:57 (IH, s), 8.17 (IH, d, /= 8.6 Hz), 7.92 (IH, d, J 
= 2.1 Hz), 7.78 (IH, d, J= 8.5 Hz), 7.69 (IH, dd, >=» 8.6, 2.1 Hz), 7.43 (IH, d, J= 2.3 
30 Hz), 7.30-7.38 (2H, m), 7.25 (IH, dd, / = 8.6, 2.4 Hz). MS (M-H) 546.9. mp 21 8.1 °C. 
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Example 78.6 

'H NMR: 6 8.04 (1H, d, 8.3), 8.18 (1H, s), 7.99 (1H, d, 8.3), 7.80 (1H, t, 
8.3), 7.30-7.40 (2H. m), 7. 10-7.22 (2H, m). MS (M-H) 565.0. mp 221 .2 °C. Anal, 
calcd.: C 44.45, H 2.13, N 4.94; found C 44.01, H 2.18, N 4.67. 

5 • • ' 

Example 78.7 ., 

'H NMR (DMSO) 8 1 1.60 (1H, s), 8.18 (1H, d, 8.6), 7.91 (1H, d. 2.0), 
7.79 (1H, t, 8.4), 7.69 (1H, dd, 8.6, 2.1). 7.30-7.40 (2H, m), 7.1*7.20 (2H, m). MS (M- 
H) 530.9. mp 230.4 °C. Anal, calcd.: C 44.99, H 2.27, N 5.25; found C 44.49, H 2.26, N 
10 5.08. 

, EXAMPLES 79 
This example illustrates the preparation of compounds 79.1 to 79.7. 
To a solution of 5-chloro=2-msrcaptobenzothiazole (Acres) (2g), K.OH 
15 (630 mg) in water (8 mL) at 100 8 C was added a solution of 3,4-dichloronitrobenzene 
(l.88g)inn-propanol(24mL). The mixture was heated at reflux for 72 hrs. After 
cooling, die solids were collected by filtration and rinsed with water. The soUds were 
dried under vacuum to afford the nitro derivative 79.1 (2.25 g) as a yellow solid used 

directly in the next step. ■ ; n 0-' 

20 'H NMR (DMSO) 8 8.54 (d, J=2.4 Hz, 1H), 8.26 (dd, J=8.6, 2.4 Hz, 1H), 

8.123 (d, J=8.6 Hzi. 1H), 8.08 (d, J=1.9 Hz, 1H), 8.03 (d, J=8.7 Hz, 1H), 7.533 (dd. 
J=8.6,2.1). 

Reduction of 79.1 (22 g) with tin dichloride by foe method of example 32 
gave after work-up the aniline (79.2) (1.2 g) which was used directly in later reactions. 
25 , HNMR(DMSO)8 7.94(d,J=8.4H2,lH),7.891(d,J=1.6Hz,^ 

(d, J-8.4 Hz, IH), 7.371 (dd, J=8.4, 2.1 Hz, 1H), 6.877 (d, J=2.4 Hz, 1H). 6.651 (dd, 
J=8.4. 2.4 Hz, 1H), 6.203 (s, 2H). MS (M+H) 327 

Treatment of the aniline 79.2 by foe method of example 3 with various 
sulfonyl chlorides gave the sulfonamides of Table 13. 
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10 Example 79.3 

'H NMR(DMSO) 6 11.52 (1H, s). 8.20 (1H, s). 7.84-8.00 (4H, m). 7.35- 
7.43 (2H, m), 7.22 (1H, d, J= 8.5 Hz), 2.41 (3H, s). MS (M-H) 546.8. mp 203.7 °C. 

Example 79.4 

15 'H NMR(DMSO) 8 11.57 (1H. s), 8.18 (1H, d, /= 8.5 Hz), 7.90-7.98 (2H, 

m), 7.86 (1H, d, J= 8.5 Hz), 7.72 (1H, d. 8.7 Hz). 7.37-7.43 (2H, m), 7.22(1H, d. >= 
8.8 Hz). MS (M+H) 532.8. mp 174.7 °C. . 

Example 79.5 : - 

20 'H NMR(DMSO) & 8.38 (1H, d, 8.4 Hz), 8.21 (1H, s), 8.01 (1H, d, j= 8.2 

Hz), 7,90-7.96 (2H, m), 7.86 (1H, d. 7= 7.7 Hz), 7.42 (2H, s), 7.23 (1H, d, : J = 8:6 Hz). 
MS (M-H) 566.9. mp 158.8 °C. 

Example 79.6 

25 _ . ,, - : 'HNMR(DMSO) 8 11.25 (lH,s), 8.06 (lH,d,J= 1.5 Hz), 7.80-7.96 (5H, 
m). 7.40-7.46 (2H, m), 7.27-7.32 (1H, m). MS (M-H) 532.8. mp 201.2. 9 C, 
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Example 79.7 

>H NMRfDMSO) 5 1 1.30 (1H. s). 8.00 (1H, s), 7.90-7.98 (2H. m). 7.84 
(tH, d, 8.6 Hz). 7.57 (IH, s), 7.35-7.44 (2H, m), 7.18-7.23 (IH, m), 2.57 (3H, s), 2.37 
(3H,s). mp 205.1 °C. 
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Example 79.8 

'H NMR (4,-DMSO) 6 1 1.43 (IH, s), 8.08 (1H. d, J= 8.0 Hz), 7.90-8.00 
(2H, m), 7.85 (IH. d,J = 8.5 Hz), 7.57 (IH, s), 7.37-7.47 (3H, m), 7.21 (IH, d, J= 8.4 
20 Hz).2.38 (3H, s). .MS (M-H) 512.9. mp 201.0°C. Anal, calcd.: C46.56, H 2.54, N 5.43; 
found C 46.93, H 2.58, N 5.40. 



Example 79.9 

. 'H NMR (rfrDMSO) 5 1U44 (IH, s). 8.10 (IH, d, J- 8.3 Hz). 7.90-7.97 
25 (2H. m), 7.86 (IH, d, J= 8.6 Hz), 7.60-7.68 (2H, m). 7.37-7.43 (2H, m), 7.23 (IH, dd, J- 
8.5, 2.4 Hz), 1.29 (9H, s). MS (M-H) 554.9. mp 177.8 °C. Anal, calcd.: C 49.51, H 
3.43, N 5.02; found C 49.67, H 3.44, N 4.91 
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EXAMPLE £0 

This illustrates the synthesis of compound 80.4. 




2,6-dimethyl-4-nitro-phenol (4.93 g, 29.5 tnmol) was suspended in 
anhydrous CH2CI2 (30 mL). Hflnig's base (12.4 mL, 70 mmol) was added to give a 
homogeneous, dark red solution. The reaction mixture was cooled to -1 5 °C and triflic 
anhydride (10 g, 35 mmol) was slowly added. The very dark reaction mixture was stirred 
at -15 °C for 15 minutes, then poured into 3N HC1 (100 raL). The layers were separated 
and the aqueous layer was extracted 1 x 150 mL CHjCh. The combined organic layers 
were washed 1 x 50 mL sat brine, dried over MgSO^ and concentrated to a dark red oil. 
This oil was filtered through a 2 cm plug of silica gel (eluting with 3:1 hexanes:ethyl 
acetate) and concentrated to an orange oil which was diluted with 10 mL of hexaiies and 
allowed to stand at room temperature until crystallization of the product took place. The 
crystals were collected and dried under vacuum. The mother liquor was concentrated, 
then diluted with 5 mL of CH2G2 and 25 mL of hexanes and again allowed to stand until 
crystallization was complete. The second crop was collected by filtration and dried under 
vacuum. Combined yield of the two crops was 7.87 g of triflate 80.1. 

■H NMR (CDCIj) S 8,03 (s f 2H); 2.50 &6H). 




80.1 . ifitj ;;v , j . , ., , r ;80.2- ?M ^ v . 80.3 

5-methyl-2-mercaptoben2othiazole (1.45 g, 8 mmol) was suspended in 
anhydrous THF (3.5 mL). A solution of potassium ter/-butoxide (7.35 mL, l.ONin THF) 
was added in one portion. The very thick precipitate of the mercaptobenzothiazole 
potassium salt was dissolved by addition of DMF (1 mL). Triflate 80.1 (2 g, 6.7 mmol) 
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was dissolved in DMF (1 mL) and added to the reaction mixture which was then heated to 
50 °C for 16 h. The reaction mixture was pouted into 100 mL DI water and extracted 2 x 
50 mL of ethyl acetate. The combined organic layers were washed with sat. brine, dried 
over MgS0 4 , filtered, concentrated, and the residue purified by flash chromatography 
5 (silica gel. 19:1 to 4:1 hexanes:ethyl acetate). Fractions containing the desired product 
were concentrated and the residue recrystallized from hot hexanes:ethyl acetetate. 
Filtration and drying provided the S-arylated compound 80.2 as bright yellow crystals 

(0.90 g). , •>• • ; 

'H NMR (CDjCN) 8 8.12 (s, 2H); 7.68 (d, 1H); 7.61 (s, 1H); 7.17 (d, 1H); 

10 2.60 (s, 6H); 2.42 (s, 3H). MS (M+H) 331. L. : 

Reduction of 80.2 (0.88 g) by the method of Example 32 gave aniline 80.3 

( 0.4 g) as a solid.. 3 - : ^ • ; - r - ' ' 

'H NMR (CDC1,) 5 7.723 (m,lH), 7.598 (s, 1H), 7.122 (d, J=8.4Hzv 1H). 

6.706 (s, 2K), 5.304 <br, 2K), 2.395 (s, 3H), 2.338 (s, 6H) 
l5 Sulfonylatipnof80.3 (400 mg) by the method of example 3 gave 80.4 

(Table 15)(0.36 g). ' " c 

}H NMR (DMSO) 6 1 1284 (s, 1H), 8.369 (d, J=8.2Hz, 1H), 8.170 (s, IH), 
7.969 (d, J=8.2 Hz, 1H), 7.676 (d, J-8.2 Hz, 1H). 7.591 (s. 1H), 7.126 (d, J=8.2Hz, 1H), 
7.056 (s, 2H), 2.372 (s, 3H), 2.326 (s, 6H). MS (M+H) 543 



20 



EXAMPLE 81 
This illustrates the synthesis of compound 81.4. 

NOj N0 2 





H 3 v 

" rf 

81.1 

25 2-chloro-6.methyl-4-nitro-phenol (2.5 g, 13.3 mmol) was converted to 

trifiate 81.1 according to the method given in Example 80. Trifiate 81.1 was an oil and 
could not be recrystallized. '4.0 g of trifiate 81.1 was obtained. 

'HNMRfCDsCN) 8 8.24 (d, 1H); 8.T7 (d,lH); 2.56 (s, 3H). 
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81.1 



81.2 



81.3 



5-methyl-2-mercaptobenzothiazole (1.36 g, 7.5 mmol) and triQate 81.1 (2 
5 g, 6.26 mm'61) were reacted according to the procedure given in Example 80. S-arylated 
compound 81.2 was obtained as bright "yellow crystals (1.2 g)i TTus product contained a 
minor amount of a Contaminant of unknown structure. This contaminant had no effect on 
subsequent reactions, nor was it found in subsequent products. ' 

'H NMR (CDiCN) 6 8.28 ((L 1H); 8.14 (d, IK); 7.67 (s, 1H); 7.56 (d, 1H); 
10 7.14 (d, 1H); 2.68 (s,3H); 2.45 (s,3H). MS (M+H) 351. 

Reduction of 81.2 (0.88 g) by the 'method of Exampie 32 gave aniline 81.3 
( 0.4 g) as a solid. "- ; "> '- , "" - : ■ ' " ■ 1 ' 

'H NMK (DMSO) 8 7.740 (d. J=8 Hz, 1H). 7.608 (s. 1H). 7.131 (d, J=8 
Hz, 1H), 6.732 (d, J=2.6 Hz, 1H), 6.588 (d, J=2.6 Hz, 1H), 6.048 (s, 2H), 2.403 (s, 3H), 
15 2.334(s,3H); ■•" ^ >: '■' ' ' ' ' ' '''^ K 

""-'.''' Sulfonylation of 81 J by the method of example 3 gave* 81.4 (see Table 



15). 



'H NMR (DMSO) 8 1 1.610 (s, 1H), 8.398 (d, J=8.4 Hz, 1H), 8.210 (s, 
1H), 8.005 (d, J=8.4Hz, 1H), 7.730 (d, J=8He 1H)/7.621 (s, 1H), 7.7.276 (d, J=2.8Hz, 
20 IK), 7.167 (m, 2H), 2.409 (s, 3H), 2.397 (s, 3H). 1 



EXAMPLE 82 

This illustrates the synthesis of compound 82.3. 
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, . 5<hloroh2-mcrcaptobcn20thia2ole (202 mg, l.mmol) and inflate 80.1 (270 
5 mg, 0.9 mmol) were reacted according to the procedure given in Example 80. S-arylated 
compound 82.1 was obtained as a light yellow solid (203 mg). . ; i • 

: M NMR (CDClj) 6 8.09 (s, 2H); 7.83 (d, 1H); 7.56 (d, 1H); 726 (dd, 1H); 
2.63 (s,3H). MS (M+H) 351.0 ...„. ~, ... , :, ■>,>■ ><. »t* 

Reduction of 82.1 (0.7 g) by.the method of example 32 gave aniline 82.2 

10 (0.62g). >,;v- ,W -• " ' •' ■• a-'- ? •• .• '" ' 1 

2 'H .NMR (PMSO)8 7.884 (d.JHB.4 Hz, 1H), 7,846 (d._J=2 Hz, 1H), 7.329 
(dd, J-8.i 2 Hz, 1H). 6.495 (s, 2H), 5.669 (s, 2H). 2.283 (s. 3H). MS (M+H) 32 1 

Sulfonylation of 82.2 by the method of example 3 gave 82.3 (see Table 

IS).. ,v^; C -;.C-,..;:l f ^ 

15 'H NMR (DMSO) 5 1 1.304 (s, IH), 8.377 (d, J=8 Hz, 1H), 8.180 (d, If 1.2 

^.|n>„?^jWi^ 7.874 (d. Jf 2,4 IIz, lH),7 : 866(d,J=8Hz, 1H), 7365 
(dd, 1=8.4, 2 Hz, 1H), 7.068 (br s, 2H), 2 341 (s, 3H). MS (M-H) 561 
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5-chloro-2-mercaptobenzolhiazole (0.76 g. 3.75 nunol) and triflate 81.1 
(1.0 g, 3.44 mmol) were reacted according to the procedure given in Example 80. S- 
aiylated compound 83.1 was obtained as a light yellow solid (0.83 g). 

'H NMR (CDClj) 8 8.30 (s, 1H); 8.17 (s, 1H); 7.85 (s, 1H); 7.61 (d, 1H); 
5 7.30 (dllH); 2.71 (s,3H). MS (M+H) 371 

Reduction of 83.1 (0.8 g) by the method of Example 32 gave aniline 83.2 

(0.47 g). 

'H NMR (DMSO) 6 7.91 8 (d, 1=8.8 Hz, 1H), 7-874 (d, J=2 Hz, 1H), 7.356 
(dd, J=8A 2 Hz, 1H). 6,745 (d. J=2.4 Hz, 1H), 6.600 (d, J=2 Hz. 1H), 6.089 (br s, 2H), 
10 2.336 (s,3H). MS(M+H)34l. _ ( . , ...... {i , .... 

Sulfonylation of 83.2 by the method of example 3 gave 83 J (see Table . 

^••^v ■ •. oS bti:?.v. v.j.i •>:■■; v>>-: .. n> -Uni; * •■ ■■ -.v. ■. \r\ • ■; :•-.<• ■■>-..■■. 

'H NMR (DMSO) 6 11.647 (s. lH), 8.407 (d, J=8.4 Hz, 1H), 8.213 (brs, 

IH), 8 008 (brd, J=8.4, 1H), 7.910 (d, J=8 Hz, 1H), 7.90 (s, 1H), 7.396 (d, J-8.8.H, 1H), 

1 5 7.290 (br s, 1H), 7.188 (br s, 1H), 2.416 (s, 3H). MS (M-H) 581. 



Table 1? 
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EXAMPl>g84 
This illustrates the synthesis of compound 84.3 
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Sodium Hydride (lg, 60% in oil) was added to a solution of 5-chloro-2- 
5 mercaptobenzothiazole (5.4^) in DMF (50 mL). After gas evolution had subsided a 
solution of 2-chloro-5-nitro toluene in DMF was added and the mixture heated at 60°C 
for 2 days. After cooling, the solution was filtered. The filtrate was diluted with water ( 
and extracted into ethyl ether. The organic layer was concentrated to a brown oil which 
was treated with hexane to form a solid precipitate which was collected by filtration as 

10 84.1 (0.624 g). ' 

'H NMR (DMSO) 6 8.372 (d, J=2.4 Hz, IH), 8.171 (dd,J=8.8,2.4H2; 

1H), 8.027 (d, J=8.8Hz, 1H), 8.003 (d, J=8 Hz, 1H), 7.988 (d, J=2 Hx, IH). 7.454 (dd, 
J=8.4, 1.6 Hz, 1H), 2.553 (s, 3H). 

Reduction of 84.1 (0.6 g) with SnC12 by the method of example 32 gave 
15 after chromatography 84.2 (0.48 g) as a solid. 

>H NMR (DMSO) 8 7.899 (d, J=8.8 Hz, 1H), 7.853 (d, 1=2 Hz, 1H), 7.345 
(d, J=8.4 Hz, 1H), 7.336 (dd. J=8.4, 2 Hz. 1H), 6.631 (d, J=2 Hz; IH), 6.531 (dd. 1=8.4. 2 
Hz, 1H), 5.766 (br s, 2H). MS (M+Na) 329 

: Sulfonylation of 84.2 (0.4 g) by the method of example 3 gave 84.3 (Table ( 

20 IS) (0.66 g) as a foam. 

'H NMR (DMSO) 8 1 1.376 (s, IH), 8.355 (d, J=8 Hz, IH), 8.180 (d, J=1.2 
Hz. IH), 7.983 (dd, J=8.4, 2 Hz, IH). 7.893 (d, J=9.2 Hz, IH), 7.88 (s. IH). 7.656 (d. 
J-8.4 H, IH), 7.377 (dd, J=8.8, 1.6 Hz, IH), 7.21 1 (d, J=2.8 Hz, IH), 7.108 (dd, J=8.4, 2 
Hz, IH), 2.334 (s, 3H). MS (M-H) 547 

25 

EXAMPLE 85 
This illustrates the synthesis of compound 85 J 
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SH 

J 

85.1 85J2 85J 

Compound 85.1 was prepared by a modification of the published 
5 procedure of Albert and Barlin (J. Chem. Soc. 2384-2396 (1959). 3-Aminoquinoline 
(15.0 g, 105 mmol) was suspended in a mixture of ION HCl (40 mL), ice (21g) and water 
(100 mL) at 0-5 °C f before sodium nitrite (7.6 g, 110 mmol) was added slowly. The 
mixture was then added portionwise to another solution of potassium ethyl xanthate_(20.8 
g, 125 mmol) in water (60 mL) at 45 °C. The mixture was heated for 1 hr before cooling 

10 off The mixture was thai extracted with ether. The ethereal solution was washed with 
2N NaOH solution, water, and brine before drying over magnesium sulfate. After 
filtration, the removal of the solvent gave a brown oil (15g), which was then dissolved in 
ethanol (150 raL) and refluxed with KOH (25g) under nitrogen overnight The ethanol 
solvent was then removed under vacuum, and the residue was separated between water 

1 5 and ether- .-The ethereal solution was discarded. The aqueous solution wa3 acidified to 
pH = ?r4, before it was:extracted with ether. Then ethereal solution was washed with 
brine, dried over magnesium sulfate, filtered and concentrated under vacuum to give ?. 
crude product (7.5g) as a brown oil. Subsequent flash chromatography with eluent (0%- 
5%-10% ethyl acetate / dichloromethane) produced 3-mercaptoquinoline (85.1) (5.35g, 

20 32% yield) as a solid. 

. J H NMR (DMSO) 5 9.02 (1H, d, J= 2.3 Hz), 8.63 (1H, d 9 -J m 2.2 Hz), 
7.95-8.05 (2H, m), 7.75-8.02 (1H, m), 7.60-7.67 (1H, m). 

To a mixture of 3-mercaptoquinoUne (85.1)(1.1 8 g, 7.33 mmol) and 1,2,3- 
chloro-5-nitrobenzene (1.66 g, 7.33 mmol) dissolved in ethanol (100 mL), was added a 

25 THF solution of t-BuOK (7.5 raL, 1M). ^The mixture was then heated at 80 °C overnight 
before cooling off. After the removal of ethanol solvent, the mixture was separated 
between ethyl acetate and water. The organic solution was washed with brine, dried over 
magnesium sulfate and filtered. The filtrate was then concentrated to give a crude 
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product, which was then flash chromatographed with eluent (10% hexanes / 

dichloromethane) to afford 85.2 (1.80 g, 70% yield) as a yellow oil. 

'H NMR (DMSO) 6 8.75 (IH, d, J= 2.3), 8.51 (Hi, s), 8.22 (IH, s), 8.01 

(IH, d, /= 8.4 Hz), 7.92 (1H. d, /= 7.6 Hz). 7.74-7.80 (IH. m), 7.60-7.66 (IH, m). 
5 An ethyl acetate solution (100 mL) of 85.2 (1 .80 g, 5.1 mmol) and tin 

chloride (II) dihydrate (6.88 g, 30 mmol) was heated at reflux overnight before cooling 

off. The solution was then poured into IN NaOH solution (400 mL). After stirring for 30 

min, the mixture was separated, and the organic solution was washed with water, 

saturated sodium bicarbonate and brine. After drying over magnesium sulfate, the 
10 solution was filtered and concentrated under vacuum. The residue was mixed with 

dichloromethane (10 mL) and sonicated. Subsequent vacuum filtration provided the 

aniline 85.3 (1.35g/82% yield) as an off-white solid. 

'H NMR (DMSO) 8 8.61 (1H, £j- 2.4), 7.96 (IH, d, J - 8.4 Hz), 7.88 

(IH, d, J-*l Hz), 7.83 (IH, d, >- 2.2 Hz), 7.67-7.72 (IH, m), 7.54-7.60 (IH, m). mp 
15 213.2 ""' . . 

<■ EXAMPLE 86 ■ 
This illustrates the synthesis of compound 86 (see Table 16). ; -k-<;».v 
The aniline 85.3 (250 mg, 0.78 mmol) and 2-chlorobenzenesufonyl 
chloride (339 mg, 1:60 mmol) were dissolved in a mixed solvent of THF (5 mL) and 
20 dichloromethane (5 mL). -To the solution was added pyridine (0.185 mL, 2i34 mmol) and 
catalytic amount of DMAP. The solution was heated at 50 °C to distill off 
dichloromethane, and then THF with assistance of vacuum. The residue was flash 
chromatographed with eluent (2.5% ethyl acetate / dichloromethane) to give sulfonamide ( 
86 (302 mg, 78%) as an off-white solid, 
25 'H NMRfDMSO) 5 1 1.58 (IH, s), 8.61 (IH, d, J= 2.4 Hz), 8.19 (IH, d, / 

= 7.6 Hz), 7.83-8.00 (3H, m). 7.67-7.75 (3H, m), 7.56-7.65 (2H, m), 7.31 (2H, s). MS 
(M+H) 494.9. mp: 219.6 °C. Anal, fcalcd: C 50.87, H 2.64, N 5.65; found C 50.86. H 

2.62, N 5.52; . ; • ■-*'■• : : ' ' ^ " " """ ;: ' 

The compounds of Table 16 were prepared by the method of example 86 

30 from compound 84 J and the corresponding arylsulfonyl chloride. V - 
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EXAMPLE 87 

Example 87.1 

'H NMR(DMSO) 5 1 1.66 (1H, broad). 8.63 (1H, d, 7- 2.3 Kz), 8^18 (1I£ 
d,/= 8^6 Hz}, J-iS-SM (4H, m). 7.70-7 r 75.(2H, m ), t .57-7^62 (lH/m)! 7.32 (2H, s). 
MS (M+H) 529.0. mp 214.0 °C. Elemental Analysis: theory C 47.56, H 2.28, N 5.28; 
found C47.30, H 2.36, N 5.37. 

Example 87.2 

'H NMR(DMSO): 8 1 1.22 (1H, s). 8.61 (1H, d, J" 2.3 Hz), 7.82-7.98 (5H, 
m), 7.57-7.75 (5H, m), 7.34 (2H, s). MS (M+H) 461.0. mp 246.8 °C. Elemental 
Analysis theory C 54.67, H 3.06, N 6XJ7; found C 54.71, H 3.05, N 5.94. 

Example 87.3 

'H NMR (DMSO) 8 1 1.70-12.00 (1H, broad). 8.60-8.67 (1H, m). 8.35- 
8.43 (1H, m), 8.20-8.25 (1H, m), 7.56-8.06 (6H, m), 7.32-7.38 (2H, m). MS (M-H) 
560.9. mp: 225.1 °C. Elemental Analysis: theory C 46.86, H 2.15, N 4.97; found C. 
47.01, H 2.26, N 4.98. 
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EXAMPLE 88 
General procedure for sulfur oxidation to the sulfoxide: 
A naphthylthioether of examples 86 or 87 (0.2 nunol) was dissolved in a 
5 mixed solvent of dichloromethane (10 mL) and methanol (5 mL). To the solution was 
added mCPBA (120 mg, 0.7 mmol, 77% pure) in six batches over 20 minute intervals. 
Then the solution was washed with 5% sodium thiosulfate solution, 1% sodium 
bicarbonate solution and brine and then dried over magnesium sulfate. After filtering, the 
filtrate was concentrated to give a crude product, which was then flash chromatographed 
1 0 with eluent (5%-30% ethyl acetate / dichloromethane) to afford the corresponding 
sulfoxide. 

Example 88.1 

! H NMR (DMSO): 3 i 1.75 (1H, s), S.82 (1H. s), 8.68 (IH, s), 8.15-8.20 
15 (2H, m), 8.09 (IH, d, 8.5 Hz), 7.85-7.91 (IH, m) f 7.67-7.75 (3H, m), 7.57-7.64 (IH, 
m),7.17(2H,s). MS(M+H)511. mp 239.5 °C with decomposition. Elemental 
Analysis: theoiy C 49.28, H 2.56, N 5.47; found C 49.30, H 2.63, N 5.37. 

Example 88.2 t . . , 

20 , H NMR(DMSO): 6 1 1*5-12.0 (broad), 8.83 (IH, sj, 8^68 (lH, s), 8-15- 

8.20 (2H, m), 8.09 (lH, d, J= 8.5 Hz),7.&-7S2^ 

s). MS (M-H) 542.9. mp: 234A fiiemental Analysis: theoiy C 46!l7, H2.21, N 5.13; 
found C 45.97, H 2.26, N 4.92. 

25 Example 88.3 

! H NMR(DMSO) 5 11.43 (IH, s), 8.81 (IH, s), 8 68 (IH, s), 8.18 (IH, d, J 
= 8.2 Hz), 8 .09 (IH, d, J= 8.5 Hz), 7.82-7.90 (3H, m), 7.58-7.74 (4H, m), 7.21 (2H, s). 
MS (M+H) 476.9! mp 261.8 °C with decomposition. Elemental Analysis: theory C 
52.83, H 2.96, N 5.87; found C 52.71, H 3.05, N 5.71. 
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EJCAMPLEg? 
N0 2 




10 



l^.S-Dichloro^-nitro-phcnylsulfanyl^napthaleneCfi^ 

2-(2,6-Dichloro74-nitro-phenylsulfanyl)-napthalene was synthesized 
(100%) from 3,4,5-trichloroiutobenzene (Acros) and napthalene-2-thiol (Avocado) in a 
similar manner as described in example 1 using DMSO as solvent instead of DMF. 

'H NMR (DMSO-d6) 5 8.48 (s, 2H), 7.95-7.85 (m, IH), 7.88 (d, J - 8.6 
Hz, 1H), 7.85-7.8 (m, IH), 7.75 (* J - 1.8 Hz, 1H), 7.55-7.45 (m,:2H), 7.25 (dd, J - 8.7, 
2.0 Hz, IH). v;,* 

EXAMPLE ?P 

NH 2 




3^-dichloro-4-(napthalen-2-ylsulfanyl)-phenylamine(90) 

• To a 0.1M solution 2-(2£^ 

( 1 5 (89) (774 rag, 2.2 mmol). in EtOAc was added tin(II)chloride dihydrate, obtained from 

Aldrich, (2.49 g, 11.05 mmol). The resulting mixture was refluxed for 2 hour The - 
crude reaction mixture was cooled to ambient temperature and excess 2M aqueous NaOH 
was added and allowed to stir for 15 minutes.: Solid tin salts precipitated from the j 
solution, were filtered off through a pad of celite and washed with EtOAc (200 mL). The 
20 organic layer was washed twice with brine (200 mL), dried over Na 2 S04, and 

concentrated under vacuum to yield 592 mg (84%) of (90) which was used without 
further purification. 

'H NMR (DMSO-d*) 5 7.88-7.82 (m, IH), 7.83 (d, J = 8.7 Hz, IH), 7.75 
(d, J = 7.7 Hz, IH), 7.5-7.4 (m, 3H), 7.13 (dd, J = 8.7, 1.9 Hz, IH), 6.83 (s, 2H), 6.21 (s, 
25 2H). MS(M-H) 318. 
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10 



15 



EXAMPLE 91 




2-(2-Chloro-4-nitro-phenylsulfanyl)-naptbalene (91) 
2-(2-Chlono-4-nitro-phenylsulfanyl)-napthalene was synthesized (1 00%) 

from 3-chloro-4-fluoio-nitrobenzehe (Aldrich) and riapthalene-2-thiol (Avocado) in a 

similar manner as described in example 89. - : ' "• 

l H NMR (DMSO-d*) 6 8.4-8.34 (m, 2H). 8.14 (d, J - 8.6 Hz, 1H), 8.09- 

8.0 (m, 3H), 7.72-7.6 (m, 3H), 6.88 (d, J = 8.9 Hz, 1H). 

EXAMPLE 92 




3-chloro^napthalen-2-ylsulfanyl)-phenylamine 

3-cbJoro-4-(napthalen-2-ylsulfanyO-phenylamine (92) was synthesized 
(97%) from 2-(2-C^orc-4-nitoo-phenylsulfanyI)-h^tha]erie (91) in a similar manner as 
described in example 90. 

'H NMR (DMSO-de) 6 7.88-7.8 (m, 2H), 7.75 (d, J = 7.5 Hz, 1H), 7.5- 
7.42 (m, 3H), 7.35 (d, J = 8.4 Hz, 1H), 7.18 (dd, J = 8.6, 1.8 Hz, 1H), 6.82 (d, J = 2.4 Hz, 
1H), 6.6 (dd, J - 8.4, 2*4 Hz, 1H). MS (M+H) 286 .; 



20 
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EXAMPLE p3 



10 



15 




2,4-pichloro^ « 
benzenesulfonamide (93) ... 

To a 0.4M solution of 3, 5-dichloro-4-(ra^ 
phenylamine (90)(153 mg, 0.48 nunol ) in THF was added pyridine, obtained from . 
aldrich, (0. 1 9 mL, 2.4 mmol) followed by 2,4-jdichlorobenzenesulfonyl chloride, 
obtained from Maybridge, (129 mg, 0.53 mmol). The resulting mixture was stirred for 6 
days. A 1M aqueous solution of HC1 (20 mL) was added and the crude reaction mixture 
was extracted 3x with EtOAc (20 mL). The, organic layers were combined and washed 
once with a brine solution (20 mL), dried oyer Na2S0 4 , and concentrated under vacuum. 
The crude solid was chromatographed (5-15% EtOAc in hexane) to yield 125 mg (49%) 
of 93 as an off white solid. 

! H NMR (DMSCMty 8 11.6 (s, 1H), 8.17 (d, J = 8.6 Hz, 1H), 7.96 (d, J - 
2.1 Hz, 1H), 7.88-7.83 (m, 1H), 7.83 (d, J - 8.7 Hz, 1H), 7.76-7.73 (m, 1H), 7.1 (dd, J = 
8.6, 2.1 Hz, 1H), 7.52-7.44 (m, 3H), 7J2 (s, 2fi), 7-21 (s, 2H), 7.1 (dd, J = 8.6, 2.0 Hz, 
1H). MS(M-H)526 



20 
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6-Chloro-pyridine-3-sulfonic acid {3-chloro-4-(naphthalen-2- 
ylsulfanyl)-phenyl]-amide (94). 

To a 0.35M solution of 3^hloro-4-(naphthalen-2-ylsulfanyl)-phenylaminc 
(90)(150 mg, 0.53 mmol) in THF was added pyridine (Aldrich. 0.21 mL, 2.63 mmol) 
5 followed by 6-chloro-pyridine-3-sulfonyl chloride (Qorpark, 122 mg, 0.58 mmol). The 
resulting mixture was stirred for 15 hours. A 1M aqueous solution of HC1 (20 mL) was 
added and the crude reaction mixture was extracted 3x with EtOAc (50 mL). The organic 
layers were combined and washed twice with a brine solution (100 mL), dried over 
Na 2 SO*. and coiicehirated imder vacuum. The crude solid was chromatbgraphed (5-15% 
10 EtOAc in hexane) to yield 140 mg (58%) of 94 as a pale yellow solid! 

l H NMRIPMSO^) 6 10.93 (s, IH), 8.77 & J = 2.0 Hz, 1H), 8.19 (dd, J 
= 8.4, 2.6 Hz,lH), 7:97-7.90 (m, 2H), 7.90-7.84 (m.' 2H), 7.78 (d, J - 8.4 Hz, IH), 7^9- 
7.52 (m.2H).7.36 (dd, J = 8.6, 1.9 Hz; 1H), 7.29(d, J = 2.1 Hz, 1H), 7.12-7:04 (m.2H). 
MS QA-K) ■'" 

. ^ir^..,.: EXAMPLE 95 




2-Chlorb-N-p-chloro-4-(Baphthalen-2-ylsilIfanyl)-plienyl]-4- ( 
trifluorometnyl-benzenesulfonamide (95) ; r . 

20 The title compound was prepared using the method of example 94, starting 

with 3-chloro-4-(naphthalen-2-ylsulfanyl)-phenylamine (150 mg, 0.53 mmol), pyridine 
(Aldrich, 0.21 mL, 2.63 mmol) and 2-chloro-4-hifluoromethylbenzenesulfonyl chloride 
(Maybridge, 162 mg, 0.58 mmol) in THF. 250 mg (90%) of title compound (95) was 
obtained as a pale yellow solid. 

25 'H NMR (DMSO-d 6 ) 8 1 1.30 (s, 1H), 8.23 (d, J = 8.3 Hz, 1H), 8.18 (d, J = 

1.6 Hz, 1H), 7.97-7.84 (m, 3H), 7.84-7.80 (m, 2H), 7.58-7.50 (m, 2H), 7.32 (dd, J = 8.6, 
1.9 Hz, 1H), 7.28 (d, J = 2.3 Hz, 1H), 7.1 1 (d, J = 8.6 Hz, IH), 7.04 (dd, J = 8.6. 2.3 Hz. 
IH). MS (M-H) 526 
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EXAMPLE 96 



c 



10 



15 



20 




6-ChIoro-pyridine-3-sulfonic acid [3^ichloro-4-(naphthalen-2- 
ylsulfanyl)-pheiiyl]-amide (96) 

The title compound was prepared using the method of example 94, starting 
with 3,5MiicUon>-4^naphthal<m-2-ylsu^ (150 mg, 0.47 mmol), 

pyridine (Aldrich, 0.19 raL, 2.34 mmol) and 6^Moro-pyridihe-3-sulforiyl chloride 
(Qoiparki 109 mg, 0.52 mmol) in THF. 130 mg (56%) of 96 was obtained as a pale 
yellow solid. «. ■ '•' ""• ■ - . 

JH NMR ( DMSO-d*) 5 1 1.40 (br s, IH), 8.88 (d, J = 1.9 Hz, 1H), 8.28 
(dd, J = 8.4,1.6 Hz, 1^ 7.88-7.80 ^, 3H), 7.76 (d, J = 9.1, 1.8 Hz, 1 H), 7.52-7.42 (m, 
3H), 7.38 (s, 2H), 7.14 (dd, J = 8.7, 2.0 Hz, 1H). MS (M-H) 493 




2-ChIoro-N-[3^-dichloro-4-(naphthalen-2-ylsulfanyl)-phenyll-4- 
trifluorometbyl-benzenesulfonaraide (97) 

The tide compound was prepared Using the method of example 94, starting 

{. ; 

with 3,5-dichloro^-(naphthalen-2-ylsulfanyl)-phenylamine (90)(150 mg, 0.47 mmol), 
pyridine (Aldrich, 0.19 mL, 2.34 mmol) and 2-chloro-4-trifluoromcthylbeazenesulfonyl 
chloride (Maybridge, 144 rag, 0.52 mmol) in THF. 137 mg (52%) of 97 was obtained as 
a pale yellow solid. 
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l H NMR (DMSO-d 6 ) 5 8.38 (d, J = 8.0 Hz. IH). 8.21 (d, J = 1.4 Hz, 1H), 
8.01 (dd. J = 8.4, 1.1 Hz, IH), 7.88-7.80 (m, 2H), 7.76-7.71 (m, 1H), 7.51-7.42 (m, 2H), 
7.34 (s, 2H), 7.12 (dd, J = 8.6, 2.0 Hz, IH). MS (M-H) 560 



gKAMPLEys 



10 



15 




6-ChIoro-imidazo[2,l-*lthiazole-5-snlfonic acid [3-chloro-4- 
(naphthalen-2-ylsBlfanyl>-phenyl|-amide(?8) 

The title compound was prepared using the method of example 94, starting 
with 3-cldoro-4-(naphthalen-2-ylsulfanyI)-phenylamine (92) (1 50 mg, 0.53 mmol), 
pyridine (Aldrich, 0.21 mL, 2,63 mmol) and 6-cUoro-imidazo[2,l-6]tHiazole-5-sulfonyl 
chloride (Maybridge, 149 mg, 0.58 mmol) in THF. 172 mg (65%) of 98 Was obtained as 
a pale yellow solid. • r :l :y ■ ' ^ 

'H NMR (DMSO-ds) 5 1 1.26 (s, IH), 7.98 (d. J = 4.4 Hz, IH), 7.96-7.88 
(m, 2H), 7.88-7.84 (m, 2H), 7.68 (d, J = 2.4 Hz, IH), 7.58-7.52 (m. 2H), 7.33-7.28 (m, 
2H), 7.14 (d, J = 8.5 Hz, IH), 7.01 (dd, J = 8.5, 2.4 Hz, 1H), 7.04 (dd, J = 8.6, 2.3 Hz, 
IH). MS (M-H) 504 



20 




C 
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2,4-Dichloro-N-{3-chlora-4-(napthaleD-2-ylsulfaay!)-phenyll-beD2ene 
sulfonamide(99) 

2,4-DichIoro-N-[3<hloro-4-(napthalcn-2-ylsulfanyl)-phcnyI3-ben2ene 
sulfonamide was synthesized (67%) from 3-chloro-4-{napthalen-2-yIsulfanyl)- 
5 phenylamine (92) and 2,4-dichlorobenzehesulfonyl chloride, obtained from Maybridge, in 
a similar manner as described in example 93. 

■H NMR (DMSOde) 5 11.1 (s, 1H), 8.06 (d, J = 8.6 Hz, 1H), 7.95- 
7.88(m, 3H), 7.86-7.81 (m, 2H), 7,65 (dd, J = 8.4 Hz. 1H), 7.57-7.51 (m, 2H). 7.31 (dd, J 
= 8.6, 1.9 Hz, 1H), 7.26 (d, J - 2.2 Hz, 1H), 7.12 (d, J = 8.7 Hz, 1H), 7.03 (dd, J = 8.6, 2.3 
10 Hz,lH). MS (M-H) 492 J% 




N-[3-Chlor«M-(naphtha!eni2'y!suifany!)-pheayl)-4-iodo- 
15 benzeoesulfon amide (100) 

The title compound was prepared using the method of example 94, starting 
with 3<h1oro^-(naphthalcn-2-yUulfanyl)-phraylamine(92)(150 mg, 0.53 mmol), 
pyridine (Aldrich, 0.21 mL, 2.63 mniol) and 4-iodobenzenesulfonyl chloride (Acros, 175 
rag, 0.58 ramol) in THF. 153 mg (53%) of 100 was obtained as a pale yellow solid. 
20 , 'H NMR (DMSO-d 6 )8 10-75 (s, 1H), 8.0l-7^5:(m, 2H), 7.95-7.89 (m, 

2H), 7.87-7182 (ra, 2H)i 7.59-7.50 (m, 4H). 7.32 (dd, J = 8.6. 1.9 Hz, JH). 7.26 (d, J = 2.3 
Hz, 1H), 7.13 (d. J = 8,6 Hz, 1H), 7.04 (dd, J - 8.5, 2.2 Hz, 1H). MS (M-H) 550 
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EXAMPLE Wl 




N-|3,5-DichIoro-^naphthalen-2-ykulfanyI)-pIienylJ-4-iodo- 

benzenesulfonamide(lOl) 
5 The title compound was prepared using the method of example 94, starting 

with 3,5-dicmoro^-(naphmalen-2-ylsulfanyl)-phenylaniine (90) (150 mg, 0.47 mmol), 
pyridine (Aldrich, 0. 1 9 mL, 2.34 mmol) and 4-iod6benzenesulfonyl chloride (Acros, 1 55 
mg, 0.52 mmol) in THF. 254 mg (93%) of 101 was obtained as a pale yellow solid. 

'H NMR (DMSO-d«) 5 1152 js, 1H), 8.08-8.02 (m, 2H). 7.88-7.82 (m, 
10 2H), 7.74 (d, J = 7.7 Hz. 1H), 7.65-7.58 (m, 2H), 7.52-7.40 (m, 3H). 7.35 (s, 2H), 7.12 
(dd, J = 8.7, 1.9 Hz, IH). MS (M-H) 584 

EXAMPLE 102 




( 



15 o-Chloro-imidazojz^-ojthiazoie-S-suifonic add [3^-dichioro-4- 

(naphthaIen-2-ylsulfanyI>-pbenyI]-amide (102) 

The title compound was prepared using the method of example M, starting 

with 3,5-dichloro-4-(naphthalen-2-ylsulfanyl)-phenylamine (90)(150 mg, 0.47 mmol), 

pyridine (Aldrich, 0.19 mL, 2.34 mmol) and 6^hloro-imidazo[2,l-A]thiazole-5-sulfonyl 
20 chloride (Maybridge, 132 mg, 0.52 mmol) in THF. 172 mg (65%) of 102 was obtained 

as a pale yellow solid. 
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'H NMR (DMSO-d 6 ) 5 1 1.71 (br s, IH), 8.02 (d, J = 4.4 Hz, 1H), 7.89- 
7.82 (m, 2H), 7.77 (m, 1H), 7.72 (d, J = 4.4 Hz. IH), 7.52-7.432 (m, 3H), 7.35 (s, 2H), 
7.1 1 (dd, J « 8.7, 2.0 Hz, 1H). MS (M-H) 504 

EXAMPLE 103 




6-ChIoro-pyrldine-3-sulfonIc acid [3-chloro-4-(naphthalene-2- 
sulfinyl)-phenyl]-amide (103) J{i 

To a solution of 6-Chloro-pyTidihe-3-sulfonic acid [3-chloro^4- 

10 (naphtha!en-2-ylsul£a«yl)^phenyl]-a^de (94, 55 nig, 0.12 mmol) in CH2GI2 (2 mL), was 
added dropwise a solution of m-chloroperoxybenzoic acid (mCPBA, Aldrich, 36mg, 0.12 
mmol) in CH2CI2 (1 mL). The resulting mixture was stirred at ambient temperature ibr 1 
hour and diluted with EtOAc (60 mL). The organic layer wails wished with saturated 
aqueous NaHC0 3 solution (50 mL), twice with brine solution (50 mL)- "dried over 

15 Na 2 S0 4 , and concentrated under vacuum * The crude solid was chromatographed (10- 
25% EtOAc in hexane) to yield 1 7 mg (30%) of 103 as an off white solid. 

! H NMR(DMSO-d 6 ) 8 1125 (i; lHj f 8.82 (d, J - 2.6 Hz, 1H), 8.43 (d, J = 
1.5 Hz, IH). 8.19 (dd, J = 8.4, 2.6 Hz, 1H), 8.10 (m, 1H), 8.04 (d, J = 8.5 Hz, IH), 7.98 
(m, IH), 7.88 (d, J = 8.7 Hz, 1H), 7.74 (d, J = i.5 Hz, 1 H), 7.70-7.60 (m, 2H), 7.53 (dd, J 

20 = 8.7, 1.8 Hz, IH), 7.40 (dd, J = 8.5, 2.2 Hz, IH), 7.19 (d, J = 2.1 Hz, IH). MS (M-H) 
475 
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6<:hloro-pyridme-3-sulfonic acid p,5-dichIoro-4-(naphthaleiie-2- 
sulfonyO-phenyl]-amide (104) 
5 To a solution of 6-Chloro-pyridine-3-sulfonic acid [3,5-dichloro-4- 

(n^)hthalen-2-ykulfanyl)-phenyl]-amide (96, 20 mg, 0.04 mmol) in CH2CI2 (1 mL), was 
added dropwise a solution of mCPBA (Aldrich, 36 rag, 0.12 mmol) in CH 2 Ch (1 mL). 
The resulting mixture was stirred at ambient temperature overnight and diluted with 
EtOAc (60 mL). The organic layer was washed twice with 5% aqueous Na2S203 
10 solution (20 mL), twice with 1% aqueous NaHCCb solution (20 mL), and brine solution 
(20 mL), dried over Na 2 S0 4 . Removal of the solvent under vacuum gave 21 mg (99%) of 
104 an off white solid. 5 

^ 'H NMR (DMSO-d«) 8 8.68 (d, J = 2.5 Hz, 1H), 8.58 (d, J =1.8 Hz, 1H), 
8.22 (d, J = 8.1 Hz, 1H), 8.12-8,05 (m, 2H), 8.02 (d, J - 8.0 Hz, 1H), 7.79 (dd, J = 8.7, 2.0 
15 Hz, 1H). 7.76-7.64 (m, 2H), 7.58 (d, J = 8.4 Hz, 1H), 6.93 (s, 2H). MS (M-H) 525 

EXAMPLE IPS 




2-Chloro-N-[3-chlor(H*-(naphthalene-2-suIfonyI)-phenylH- 
20 trifluoromethyl-benzenesulfonatnide(105) 

The title compound was prepared using the method of example 104, 
starting with 2-Chloro-N-[3-chloro-4-(naphthalen-2ylsulfanyl)-phenyl]-4- 
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trifluoromethylbenzcne-sulfonamidc (95, 35 mg. 0.066 mmol), mCPBA (Aldrich, 100 
mg, 0.33 mraol) in CH 2 CI 2 . 38 mg (100%) of 105 was obtained as ah off white solid: 

! H NMR (DMSO-d*) 8 1 1.90 ( br s, 1H), 8.62 (d, J = 1.8 Hz, 1H), 8.28 (d, 
J = 8.1 Hz, 1H), 8.20 (d, J = 8.1 Hz 1H), 8.16-8.00 (m, 4H), 7.90 (d, J = 8.5 Hz, 1H), 
5 7.77-7.64 (m,3H), 7.20 (d, J = 9.0 Hz, 1H); 7.09 (s, IH), MS (M-H) 558 




6-Chloro-pyridine-3-suIfonic acid (3-chloro-4-<naphthaIene-2- 
10 sulfonyl>phenyl]-amide(106) 

The title compound was prepared using the method of example 104, 
starting with 6-CMoro-pyridine-3-sulfonic acid [3-chloro-4-(naphthalen-2-ylsulfanyl)- 
phenyl]-amide (94, 15 mg, 0.03 mmol), mCPBA (Aldrich, 50 mg, 0.15 mmol) in CH 2 C1 2 . 
16 mg (100%) of 106 was obtained as an off white solid. 



15 ^NMkl^MS^JlS ll.60(brs, 1H), 8?82 (d, J = 2.5 Hz, 1H), 8.62 (d, 

J = 1.8 Hz, 1 H), (in, 2H), 8.14 (d, J = 8.8 Hz, 1H), 8.08 (d, J = 8.8 Hz, 1H), 

8^03 (d, J = 8.4 Hz, IH), 1 7.76-7 64 (m, 4H), 7.27 (dd, J = 8.8, 2.0 Hz, 1H), 7.10 (d, J « 
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2-Chloro.N-[3^dichlora-4-(naphthalene-2.suIfonyI)-pheoyI]-4- 
trifluoromethyI-ben2enesulfoDamide(107) 

The title compound was prepared using the method of example 104, 
starting with 2-Chioro-N-[3,5^ichloro-4-(naphfo^ 
5 trifluoromethylbcnzene-sulfonamide (97, 30 mg, 0.05 mmol), mCPBA (Aidrich, 80 mg, 
0.26 ramol) in CH 2 C1 2 . 32 mg (100%) of 107 was obtained as an off white solid. 

! H NMR (DMSO-d*) 5 8.59 (d, J -1.1 Hz, IH), 8.22 (d, J = 8.1 Hz, 1H), 
8.15 (d, J « 8.1 Hz, 1H), 8.10 (d, J ■ 8.6 Hz, 1H), 8.03 (d, J = 8.1 Hz, 1H), 7.90 (s, 1H), 
7.84-7.77 (m,2H), 7.75-7.64 (m,2H), 6.92 (s, 2H). MS(M-H) 592 

io .">■"•».. 

EXAMPLE 108 
This example illustrates the preparation of 108.1 through 108.6. 




108.1 . _ . 108.2 , , 

■ :- • : : ••• \ i.-li:* jHi .> . :■ ..{.»/■ ■■.■v.i-.:j^ 

A solution of potassium /-butoxide (1 M in THF; 26,5 raL) was added to a 

1 5 solution of 3,4,5-trichloronitrobenzene (3 g) and 5-chloro-3-hydroxypyridine (1 .7 g) in 

THF (15 mL). The deep red solution was heated at 50°C overnight, then poured into 

water. The precipitate was collected by filtration and purified by chromatography on 

silica (10% ethyl acetate/hexanes as eluant) to provide 108.1. 

'H NMR (400 MHz) (DMS(S^tf)T8.58 (s, 2H); 8.47 (d, J=2 Hz, 1H); 

20 8.41 (d, 7=2.6 Hz, 1H); 7.72 (dd, 7=2.6, 2 Hz, 1H). 

Using the method of Example 2, 108.1 (2.2 g) was converted to the aniline 

108.2. 

l H NMR (400 MHz) (DMSO-<fc) 5 8.35 (d, J=2 Hz, 1H); 8.21 (d, 7=2.5 
Hz, 1H); 7.37 (dd, /-2.5, 2 Hz, 1H); 6.73 (s, 2H); 5.78 (br s, 2H). 
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f 



10* 



The compounds provided in Table 1 7 were prepared using 108.2 and 
commercially available substituted benzenesulfdnyl chlorides and/or using the 
intermediates arid methods described in the examples above. 



;CU 
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EXAMPLE 109 
This example illustrates the synthesis of 109.1. 





O ^> . n 



I'M. I.,- ?f ;?.. •; s ^r. 




,109.1 



A round-bottomed flask was charged with 2-chloro-4-nitrobenzoyI 
chloride (3.50 g, 15.9 mmol), 2-cthyIbcnzofuran (2.1 1 g, -14.4 mmol), and anhydrous 

1 5 methylene chloride (20 mL). This was cooled in an ice/water bath and titanium 

tetrachloride (5.49 g, 28.9 mmol) was added in a dropwise fashion with vigorous stirring. 
After addition was complete, the reaction was. stirred at 0"C for 20 minutes and then was 
wanned to room temperature for an additional four-hours. : The reaction was then diluted 
with 80 mL of methylene chloride and washed twice with 50 mL volumes of 2N HC1 and 

20 then once,with 50 mL of brine.- /The organic? were dried over Na 2 S0 4 and concentrated to 
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a yellow oil. This oil was further purified using silica gel Oash chromatography (eluting 
with 20% hexanes in methylene chloride). The desired fractions were concentrated to 
give 2.9 g (61%) of ketone 109.1 as an off-white solid. MS ESI ra/e: 330.0 (M +.H). 

S EXAMPLE 110 

(2,6-Dichlord-4-nitro-phenyl)-acetic acid (110) 
To a solution of diethyl malonate (Aldrich, 13.8 mL, 90 mmol) in DMF 
(60 mL) was added cesium carbonate (Aldrich, 48.9 g, 150 mmol). The mixture was 
heated to 70 °C and then was added U,3-trichloro-5-nitrobenzene (Aldrich, 13.56 g, 60 

10 mmol). The mixture was stirred at 70°C for 3 hours and cooled to room temperature. A • 
2M aqueous solution of HC1 (50 mL) was added and the crude reaction mixture was 
extracted 3x with EtOAc (150 mL). The organic layers were combined and washed twice 
with a brine solution (150 mL), dried over Na 2 S0 4 , and concentrated under vacuum. The 
light yellow oil was used for the next reaction without further purification. 

1 5 The light yellow oil was suspended in 90 mL of 6 N aqueous HO. The 

mixture was refluxed overnight (15 hours). The mixture was cooled in the ice bath for 2 
hours and filtered. The crude solid product was triturated with CH 2 C1 2 /Hexanes to give 
compound 110 (11.5 g , 77%) as pale brSwn solid. 

'H NMR (DMSO-d*) 8 13 00 (br £1$ 8.23 (s, 2H), 4.i6 (s, 2H). 

^ EXAMPLE Ul 

'j(2-ChlortHl-nltro-phenyi>iftcetlc acid (111) : ^ ;! 

The title compound was prepared using the method of example 1 10, 
starting with diethyl malonate (Aldrich, 30.5 mL, 200 : mmol), 3,4-dichloronitrobenzene 
25 (Aldrich. 19.2 g, 100 mmol), cesium carbonate (Aldrich, 81.5 g, 250 mmol) and 150 mL 
of aqueous 6N HC1 solution. 18.8 g (87%) of compound 1 1 1 was obtained as pale yellow 

solid. '■■>■-' -° r ; ' ' y:j " ' v "' ! " " 

- *H NMR ( DMSO-dfi) 8 12.80 (br s, lH), 8.29 (d, J = 2.4 Hz," 1H), 8.18 

(dd, J = 8.4, 2.4 Hz, 1H), 7.73 (d, J - 8.4 Hz, 1H), 3.90 (s, 2H). 



30 



v ■ ' EXAMPLE 11? 

2-Amino-4-chloro-benzcnethiol hydrochloride (112) 
By me procedure of RILJDahley and D. A.' Zazafis (Can. J. Chem. 43,' 
2610-2612 (1965) sodium tetrasulfide Was obtained by dissolving sulfur (Aldrich, 9.6 g, 



( 
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300 mmol) in molten sodium sulfide nonahydrate (Aldrich, 24.0 g, 100 mirio]). This hot 
liquid was added to a solution of 2,5-dichlororiitrobenzene (Aldrich, 38.4 g, 200 mmbi) in 
95% ethanol (1 40 mL). After the exothermic reaction had ceased, the mixture was 
refluxed for 2 hours and filtered while hot The precipitate was washed with water (50 
5 mL) and ethanol (50 mL) to give 37.7 g of intermediate trisulfide as a yellow solid. 

'H NMR (CDClj) 5 8.83 (d, J - 2.3 Hz, 1H), 7/76 (d, J - 8.6 Hz. 1H), 7.55 
(dd,J = 8.6, 2.3 Hz, 1H). ^ - 

Concentrated hydrochloric acid (1 25 mL) was slowly (overnight, 1 5 
hours) added to a well-stirred suspension of die trisulfide (37.7 g) described above and tin 
1 0 (Aldrich, 88 g, 737 mmol) in 95% ethanol (200 mL). Aftier filtration of the hot solution, 
the filtrate was allowed to stand at room temperature overnight to precipitate the crude 
' product. The precipitate was collected by filtration, washed withl : I ethanol/concentrated 

HC1. Recrystalization from 1:1 MeOH/concentrated HC1 gave compound 1 12 (13.8 g) as 
white needles. 

15 ! H NMR ( DMSO-dd 5 6.96 (d, J « 8.3 Hz, 1H), 6.86 (d, J « 2.3 Hz, 1H), 

6.50 (dd, J = 8.3, 2.3 Hz, 1H). , 

BXAlVfP^E JIJL3 . 
2-Amino-4*metbyl-benzeDethipl hydrochloride (113) 

20 6/j^4-Mettiyl-2-nitrophenyl)-trisulfide was prepared using the method in 

j . * ■ :j •:, [ ; .- : ■■ • ,; 

example 1 12, starting from 4-chloro-3-nitro-toluene (Aldrich, 34.3 g, 200 mmol), sulfur 

" * ' • ■' '* ; ' 

(Aldrich, 9.6 g, 300 mmol) and sodium sulfide nonahydrate (Aldrich, 24.0 g, 100 mmol) 

in 95% EtOH (150 mL). 27.7 g of the trisulfide was obtained as a yellow solid. 

v ! H NMR (400MHz, CDC1 3 ) 5 8.21 (d, J - 8.3 Hz, 1H), 8.07 (br s, 1H), 

25 7.58 (dd, J = 8.3, 1.3 Hz, 1H), 2.48 (s, 3H). 

Reduction of the fru^4-Methyl-2-nitrophenyi)trisulfide as in example 112 

gave compound 1 13 (1 1.3 g) as a mixture after reaystalization, but which was used 

directly in subsequent reactions. 



30 | ;' E)^En4 ^ ,,,,^.0.. 

5-Chloro^2-(2 9 6-dichloro-4-nitro-benzy])-benzothiazole (114) 
By a modification of the procedure of D.L. Boger (J. Org. Chem. 43, s 
2296-2297 (1978) a solution of P 2 05/MeS0 3 H (Aldrich, 7.5 g, 1:10, w:w) vyas treated 
with 2-amino~4-chloro-benzenethiol hydrochloride (example 112, 1.96 g, 10.0 mmol) and 
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(2,6-dichloro-4-nitro-phoiyl)-acctic acid (example 110, 2.50 g, 10.0 mmol). The 
resulting mixture was stirred at room temperature for I hour, then heated at 90°C 
overnight (15 hours). After cooled to room temperature, the reaction mixture was poured 
to ice and the resulting mixture was extracted 3x with EtOAc (50 ml). The organic 
layers were combined and washed twice with a brine solution (100 mL), dried over 
Na 2 S0 4 , and concentrated under vacuum. The crude solid was chromatographed 
(CH 2 C1 2 ) to yield 3.7 g (99%) of compound 1 14 as a pale yellow solid. 

'H NMR (CDC1,) 5 828 (s, 2H), 7.98 (d. J = 1.9 Hz, 1H), 7.76 (d, J - 8.5 
Hz, 1H), 7.38 (dd. J = 8.5, 1.9 Hz, 1H), 4.87 (s, 2H). MS (M+H) 373 

The compounds of Table 18 were prepared using the method of example 

114. .„•;. . .. ,-..c ' " 

Table 18 




Example 




B 


yield 
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EXAMTIE IIS 
5-Chloro-2K2<hloro^nitrW)ehzyI)-benzothiazole 

l H NMR (400MHz, DMSC-d*) 5 8J5 OU = 2.3 Hz, 1H), 8.25 (dd, J = 

8.5, 2.4 Hz, 1H), 8.10 (d, J = 8.6 Hz. IH)! 8.02 (d, J = 2.0 Hz, 1H), 7.89 (d, J = 8.5 Hz, 

1H), 7.48 (dd, J = 8.6, 2.0 Hz, 1H), 4^7 (s. 2H): MS (M+H) 339 
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EXAMPLE }\6 

2-(Z,6-Dichloro-4-nitro>benzyl)-5-trifluorometbyI-beazotbiazoIe 
'H NMR (DMSO-d«) 8 8.42 (s, 2H), 8.34 (d, J = 8.4 Hz, IH), 8.28 (br s, IH), 7.76 (d, J = 

8.4 Hz, IH), 4.94 (s, 2H). MS (M+H) 407 

EXAMPLE 117 
2-{2-Chloro-4-nitro-benzyl)-5-trlfluoromethyl-benzothiazole 

'H NMR (CDClj) 6 8.33 (d. J = 2.3 Hz, IH), 8.27 ( br s, IH), 8.14 (dd, J = 
8.5. 2.3 Hz, IH), 7.96 ( br d, J - 8.3 Hz, IH), 7.63 (d, J = 8.5 Hz, 2H) 4.70 (s, 2H). MS 
(M+H) 371 

EXAMPLE 318 
2-(2,6-Dichloro-4-nitro-benzyI)-ben2othiazole 

'H NMR ( DMSO-ds) 8 8.41 (s, 2H), 8.06 (d, J - 8.0 Hz, IH), 7.90 (d, J = 
7.9 Hz, IH), 7.50-7.38 (in, 2H), 4.94 (s, 2H). MS (M-H) 337 

EXAMPLE 119 

* 2-(2-Chto^^ 

'H NMR (CDClj) 8 8.35 (d, J = 2.2 Hz, IH), 8.25 (dd, J - 8.4, 2.2 Hz, IH), 

8.05 (d, J = 7.9 Hz, IH), 7.93 (d;5 = mI^HX 7.86 (d, J - 8.5 Hz, IH), 7.49 (t, J = 7.9 
Hz, IH), 7.42 (t, J = 7.6 Hz, IH), 4.76 fo' 2H)? MS (M+H) 305 

••■'••••.••■•V- : i: .^' ; - EXAMPLE120 ^ '— '•' 

2-(2,6-DichIoro-4-nitro-benzyl>5-methyl-benzothiazole 
'HNMR (DMS04lj) 8*41 ^H), 7.91 (d, J - 8.2 Hz. IH), 7.71 (br s, 
IH), 7.25 (d, J - SJtHz, 1H);4.85 ^2HX 2:41 (s, 3H). MS (M+H)" 353 . 

' EXAMPLE 121 ;'; _ 
, 2-(2-Chloro-4-nitro-benzyl)-5-meUiyl-benzothiazole 

'H NMR (DMSO-d«) 8 8.35 (d, J = 2.3 Hz, IH), 8.24 (dd, J = 8.5, 2.3 Hz, 
IH), 7.91 (d, J = 8.2 Hz, IH), 7.85 (d, j = S\5 Hz, IH), 7,74 ( br s, IH), 7.25 (dd, J = 8.2, 
1.0 Hz, IH), 4.73 (s, 2H), 2.42 (s, 3H). MS (M-H) 317 

Reduction of the compounds of Table 18 gave the anilines of Table 19. 
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10 



Method A: see example 90 ' ,1'.. , Met|iod B: sec example 181 

15 ^MPLE 122 - 

3^Dichlorc-4-(5 -chiorc^benTOthiazoH-ylmeftyl^phenylraine 

'H NMR ( DMSO-dfi) 5 8.03 (d, J - 8 4 Hz, 1H), 8.01 (d, J - 2.1 Hz, 1H), 

7.45 (dd. J - 8.5, 2.2 Hz. 1H). 6.70 (s, 2H), 5.79Js, 2H), 4.52 (s, 2H). MS (M+H) 343 

20 '. .... ft* AMPLE 123 ........ 

3-Chlorc^5^hloro-benzomiazol-2-ylmethyl)-phenylamine 

'H NMR (DMSO-d«) 5 8.05-7.95 (m, 2H), 7.43 (dd, J = 8.5, 2.1 Hz, 1H), 

7.17 (d, J = 8.2 Hz, 1H). 6.66 (d, J - 2,2 Hz, JH), 6.53 (dd, J = 8.2, 2.2 Hz, 1H), 5.44 (s, 

2H), 4.36 (s, 2H). MS _(M+H) ; ?p9- , . ^ K 



EXAMPLE 124 



119 



(C) 2003 Copyright Derwent Information Ltd. 



WO 01/00579 



PCT/US00/18178 



3,5-Dlchloro-4-(5-triflubromethyl-benzothiazol-2-ylmethyl)- 

phenylamine 

'H NMR (DMSO-ds) 5 8.29 (br s, IH), 8.26 (d, J = 8.4 Hz, IH), 7.72 ( d, J 
= 8.4Hz, 1H), 6.70 (s, 2H), 5.81(s, 2H), 4.56 (s, 2H). MS (M+H) 377 

5 

EXAMPLE 12S 

3- Chloro-4-(5-trifluoromethyl-beozotbiazo»-2-ylmethyI)-phcnylaminc 

'H NMR (DMSO-d6) 8 8.25 (br s, 1H), 8.26 (d, J = 8.4 Hz, 1H), 7.72 ( dd, 
J = 8.4. 1.3 Hz, 1H), 7.19 (d. J - 8.2 Hz, 1H). 6.67 (d, J = 2.2 Hz. 1H)» 6.54 ( dd, J = 8.2, 
10 2.2 Hz. 1H), 5.46 (s, 2H). 4.40 (s, 2H). MS (M+H) 343 

F.YAMPLE 126 

4- Benzothiazol-2-ylmethyl-3^-dichloro-phenylaiiiine 

'H NMR (DMSO-d«) 8 7.99 (dd. J = 8.0, 0.6 Hz„ 1H), 7.92 (d, J = 8.1 Hz. 
15 1H), 7.45 (td, J = 8.2, \2 Hz, 1H), 7.38 (td, J = 8.0, 1.0 Hz, 1H), 6.70 (s, 2H), 5.78(s, 
2H), 4.51 (s, 2H). MS (M+H) 309. 

EXAMPLE 127 
4-Benzothiazol-2-ylmethyl-3-cbloro-phenylamine 

20 'H NMR (DMSO-d«) 8 7.98 (d, J = 8.0 Hz, 1H). 7.92 (d, J = 8.0 Hz, 1H), 

7.47 (td, J = 7.9, 1.2 Hz. IH), 7.38 (td, J = 7.9. 1.0 Hz, 1H), 7.17 (d, J = 8.3 Hz, 1H). 6.66 
(d, J = 2.2 Hz, 1H), 6.54 ( dd, J = 8^, 2.2 Hz, 1H). 5.44 (s, 2H), 4.35 (s, 2H). MS (M+H) 
275 

25 EXAMPLE 128 

33-Dichloro-4-(5-methyl-beiizothiazoI-2-ylroethyI)-pbenylamine 

'H NMR (DMSO-d 6 ) 8 7.84 (d, J = 8.2 Hz, 1H), 7.73 (br s, IH), 7.21 (dd, J 

= 8.2, 1.0 Hz. IH). 6.69 (s, 2H), 5.77 (s. 2H). 4.48 (s, 2H). 2.43 (s, 3H). MS (M+H) 323. 

30 EXAMPLE 129 

3^hlorM^5-metbyl-benzottiazoW2-ylinethyl]epbe^ 

'H NMR (DMSO-dt) 8 7.84 (d, J = 8.2 Hz, IH). 7.73 (s. IH), 7.21 (d, J - 
8.2 Hz, IH). 7.15 (d, J=» 8.2 Hz. IH). 6.65 (d, J = 2.1 Hz, IH), 6.52 ( dd, J - 8.2, 2.1Hz, 
IH). 5.41 (s, 2H), 4.32 (s, 2H). 2.43 (s, 3H). MS (M+H) 289. 
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The compounds of Tabic 20 were prepared using the method of example 
94 from compounds in Table 19 and corresponding arylsulfonyl chloride. 
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" EXAMPLE 130 

2-Chlaro-MI3^-dichloro-4-(5-cbloro-benzothiazoI-2-ylmethyl)- 

25 phenyl}-4-trifluoroinethyl-benzenesiilfonamide 

'H itiAR CDMSb-dt) 81 1.56 (br s , l ift 8.35 (d, J = 8.2 Hz, 1H), 8.20 (d, J 
-1.1 Hz, 1H), 8 . 03 (d, J = 8.6Hz,'lIQ; 8^7.95 : (ml 2^,7.45 (dd, J = 8.6, 2.1 Hz, 1H). 
7.23 (s, 2H), 4.62 (s, 2H): MS (M-H) 583 
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EXAMPLE 131 

2,4-DicLloro-A'-[3,5-dlchlor(>-4-(5-chloro-benzothjazol-2-ylmethyl)- 
phenyl)-benzenesnlfonamide 

'H NMR (DMSO-d«) 8 1 1 .40 (br s, 1H), 8. 14 (d, J - 8.6 Hz, IH), 8.05 (d, J 
= 8.6 Hz, 1H), 8.02 (d, J - 2.0 Hz, IK), 7.94(d, J - 2.1 Hz, 1H), 7.70 (dd, J - 8.6, 2.1 Hz, 
1H), 7.46 (dd, J - 8.6, 2.0 Hz, IH), 7.20 (s, 2H), 4.62 (s, 2H)J MS (M-H) 549 

■ • • : w : • >:••' * s "!i 

EX AMPLE 1?2 

2,4-Dichloro-7V-[3,5-dlchl6ro-4-(5-chloro-benzothiazol-2-ylmethyl)- 
phenylJ-5-methyl-benzenesulfonamide 

'H NMR (DMSO-de) 5 11-33 (br a, IH), 8.28 (s, IH), 8. 17 (s, IH), 8.04 (d, 
J = 8.6Hz, 1H),8.01 (d,J = 1.9Hz,lH).7.87(s, IH), 7.45 (dd, J = 8.6, 1.9 Hz, IH), 7.22 
(s, 2H), 4.61 (s, 2H), 2.40 (s, 3H). MS (M-H) 563 

'-- ••• EXAMPLE 133 
. ; 2-Chloro-^-[3-chloro-4-(5-chloro-benzoth'lazol-2-ylinethyl)-phenyl)-4- 
trifluoromethyl-benzenesulfonamide 

'H NMR (DMSO-d 6 ) 8 1 1.24 (br s, IH). 829 (d, J = 8.3 Hz, IH), 8.16 (br 
s, 1 H), 8.02 (d, J = 8.6 Hz, IH), 8.00 (d, J - L8 Hz. IH), 7.96 (d, J = 8.3 Hz. IH), 7.45 (d, 
J = 8.3 Hz, 2H), 7,20 (d, J .- 2.0 Hz; IH), 7.10 (dd, J = 8.4; 2.0 Hz, 4Hj, 4.47 (s, 2H). MS 
(M-H)z 549 -.v. '<'•' ' • 

EXAMPLE 134 
2-Chloro-A r -(3^-dlchloro-4-(5-trinuor6inetbyl-benzothlazbl-2- 
ylmetbyl)-phenyl]-4-trifluororaetliyl-benzenesulfonamide 

'H NMR (DMSO-d 6 ) 8^1 1.56 (s, IH), 8.35 (d, J = 8.2 Hz, IH), 8.27 (d, J = 
8.3 Hz, IH); 8.26 (br s, IK), 8.20 (br IH), 7.99 (dd, J = 8.3, L0 Hz, IK), 7.73 (dd, J = 
8.2, 1.2 Hz, IH), 7.24 (s, 2H), 4.67 (s, 2H). MS (M-H) 617 • * 

EXAMPLE 13S • ' •• V • • 
■ 2,4-Dichl6ro-A/'-[3 t 5-dicli]or6-4-(5-triflttprometbyl-benzothiazoi-2- 
ylmethy0-phenyl]-beazenesulfonamide 
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'H NMR (DMSO-d t ) 8 1 1.41 (s, 1H), 8.29 (br s, 1H). 8.27 (d, J - 8.6 Hz, 
1H), 8.15 (d, J = 8.6 Hz, 1H). 7.94 (d, J = 2.0 Hz, 1H), 7.73 (dd, J = 8.4, 1 .4 Hz, 1H), 7.70 
(dd, J = B.6, 2.0 Hz, 1H), 7.21 (s, 2H), 4.67 (s, 2H). MS (M-H) 

5 RV AMPLE 136 

2-^hloro-^-(3-chlor<Ht-(5-triflubromethyl-benzothiazol-2-yImetIiyl)- 

phenyll-4-trifluoromethyl-benzene$ulfonanilde 

'H NMR (DMSO-d«) 8 1 1.25 (br s, 1H), 8.32-8.22 (m, 3H), 8.16 (br s, 
1H), 7.96 (d, J - 8.4 Hz, 1H), 7.72 (d, J -,8.4 Hz, 1H), 7.46 (d. J = 8.3 Hz, 1H), 7.21 (s, 
10 1H), 7.1 1 (d, J = 8.4 Hz, IH), 4.52 ( 8 , 2H). MS (M-H) 583 

... - , • • > ( , 

EXAMPLE 13? 
2,4-DichIoro-N-l3<Woro-4-(5-trin«oronieaiyl-benzothiazol-2- 

yimcthyi)-phcnyij-benzeoesuifonanude ! • 
15 'H NMR (DMSO-d 6 ) 811.10 (br s, IH). 8.28 (br s, lH)j 8.26 (d, J = 8.5 

Hz, lH),8.08(d,J = 8.5Hz,lH),7.89(d.J = 2.0.Hz,lH),7.72(dd,Ji=8.4, 1.4 Hz. IH), 
7.65 (dd, J = 8.6. 24 Hz, IH). 7.46 (d, J - 8.4 Hz, IH), 7.18 (d, I = 2.2 Hz, IH), 7.10 (dd. , 
J - 8.3. 2.2 Hz, lH),4.52(s,2H). MS(M-H) 549 - 

20 . EXAMPLE 138 

. yy-(4-Benzothiswl-2-ylmethyl-3^^chloro-phenyl)-2-clilor»-4- 

trifliioromethyl-benzenesulfonamide 

'H NMR (DMSO-ds) 8 1 1 .54 (s. IH). 8.35 (d. J = 8.3 Hz, IH), 8.20 (br s, 
IH), 7.99 (d. J = 8.3 Hz, 2H), 7.88 (d, J = 7_.8M> JH), 7.46 (td, J = 8.0, 1 .0 Hz, IH), 7.40 ( ^ 
25 (td, J = 7.8, 0.9 Hz, IH), 7.23 (s. 2H), 4.61 (s. 2H). MS (M-H) 549 

EXAMPLE 139 ''> 
AH4-Benzolhiazol-2-ylmethyl-3^-dlchIoro-phenyI)-2,4-dicliloro- 

benzenesulfonamlde 

30 'H NMR (DMSO-dj) 8 11.38 (s, IH). 8.14 (d. J = 8.6 Hz, IH), 8.00 (d. J = 

7.9 Hz, IH). 7.94 (d, J = 2.0 Hz, IH). 7.90 (d. J = 8.0 Hz, IH), 7.70 (dd, J = 8.6, 2.0 Hz, 
IH). 7.46 (m. IH). 7.40 (tn, IH), 7,20 (s, 2H), 4.60 (s. 2H). MS (M-H) 515 
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EXAMPLE 140 

A^-(4-Benzodiiazpl-2-ylinethyI-3^-dichloro-pheDyl)-2,4-dichloro-5- 
methyl-benzenesulfonamide 

'H NMR (DMSO-d«) B 1 1.32 (s. IH), 8.17 (s, 1H). 8.00 (d, J = 7.9 Hz. 
5 1H), 7.90 (d, J = 8.1 Hz, 1H), 7.88 (s, IH), 7.46 (t, J * 7.3 Hz, IH). 7.39 (t, J = 7.4 Hz, 
IH), 7.16 (s, 2H), 4.60 (s, 2H), 2.40 (s. 3H). MS (M-H) 531 : ; 

. EXAMPLE 141 : ■-. 
A^-(4-Benzothiazol-2-yloiethyl-3-chIoro-phenyI)-2-chloro-4- 
10 trifluoromethyl-beQzenesulfoiianiide v •;• yi-juzz-.---:. 

'H NMR (DMSO-ds) 6 1 1.23 (br s, IH), 8 r 29(d.J = 8.3 Hz, 1H). 8.15 (br 
s, IH), 7.98 (d, J = 7.9 Hz, IH), 7.96 (d, J = 8.4 Hz, 1H), 7.90 (d, J. - 8. 1 Hz, IH), 7.46 
(td, J = 7.9. 1.0 Hz, IH), 7.44 (d, J - 7.8 Hz, IH). 7.38 (t, J = 7.7 Hz, IH), 7.20 (d, J = 2.1 
Hz, IH), 7.1 1 (dd, J = 8.3, 2.1 Hz, 1H), 4,46 (s, 2H). MS (M-H) 517 
15 - ,,• ... v..-,--^ r "i v".^ w.- 

EXAMPLE 

2-Chloro-MI3^-dichloro-4-(5-methyI-benzothiazol-2-ylmethyl)- 
phenyl]-4-trifluoromethyI-benzenesuIfonamIde 

'H NMR (DMSO-d«) 6 11.54 (s, IH), 8.36 (d, J - 8.2 Hz, IH), 8.19 (br s, 
20 IH), 8.00(dd, J = 8;2. 1.0 Hz, IH), 7 : 84 (d, J = 8.2 Hz, iH), 7.70 (br s, IH), 7.26-7.18 
(m, 3H), 4.58 (s; 2H), 2.40 (s. 3H). MS (M-H) 563 

' EXAMPLE 143 

2-Chloro-7V-P-chloro-4-(5-methyl-benzothiazol-2-ylmethyl)-phcnyIJ-4- 
25 trifluorometbyi-benzenesulfonainide 

• 'H NMR (DMSOdj) 5 1 1.22 (br s, 1H), 8.19 (d,'J = 8.2 Hz, IH), 8.15 ( br 
A IH), 7.45 (dd, J = 8.3, 1.1 Hz, 1H), 7.83 (d, J = 8.2 Hz, 1H),7.71 (br s, IH), 7.43 (d, J = 
8.4 Hz, IH), 7-24-7.19 (m, 2H), 7.05 (dd, J - 8.5, 2.2 Hz, IH), 4.43 (s, 2H), 2.41 <s< 3H). 
MS (M-H) 529 ■ ...v . v..<; ••: .> • •:."<:■>. -r- : •«. t- ■• ... 

. .rt^- ^- EXAMPLE 144 . . 

: ; This example illustrates the synthesis of 144.1. , -. 
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CO 



Nitro compound 109.1 (1.91 g/5.8 mmol) was reduced to die 
.rresponding aniline using ShCl^IfeO (6.54 g, 29.0 minol) in EtOAc (40 mL) 
according to the procedure previously described in Example 30. This yielded 692 mg 
(40%) of compound 144.1 as a white powder. 
,) ' MS ESIm/e: 300.0 (M + H). 



i EXAMPLE H? 

This example illustrates the synthesis of 145.1. 




"A round-bottomed flask was charged with aniline 144.1 (110 mg. 0.37 
mmol), 2,4-dichlorobehzenesulfonyl chloride (108 mg. 0.44 inmol). 2.6-lutidine (47 mg, 
0.44 mmol). catalytic DMAP. and methylene chloride (2.0 mL). The reaction was 
allowed to stir overnight The reaction was then diluted with 20 mL of methylene 
chloride and washed with 10 mL of IN HC1 and 10 mL of brine. The organics were dried 
over Na 2 S0 4 and concentrated to a yeUow oil. This oil was further purified using silica 
gel flash chromatography. The desired fractions were combined and concentrated to 
yield 60 mg (32%) of compound 145.1 as a white foam. 



(. 
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'H NMR (400MHz) (rf^DMSO) 5 1 1.36 (IH, s); 8.12 (1H, d,J=&.6 Hz); 
7.94 (IH, d, M2.1 Hz); 7.68 (1H, dd, ^=8.6, 2.1 Hz); 8.63 (IH, d, >8.4 Hz); 7.47 (IH. d. 
J=SA Hz); 7.36-7.32 (IH, m); 7.27-7.19 (4H. m); 2.54 (2H, q. J=* 7.6 Hz); 1.08 (3H, t, 
>7.6 Hz). MS ESI m/e: 506.0 (M - H). 

EXAMPLE 146 



This example illustrates the synthesis of 146.1. 




144.1 ; 146.1 



Aniline 144.1 (1 1 1 mg, 0.37 mmol), pipsyl chloride (135 mg, 0.45 romOl), 
2,6-Iutidine (48 mg, 0.45 mmol), and catalytic DMAP were combined in methylene 
chloride (2.0 mL) according to the procedure described in Example 77. This yielded 140 
mg (67%) of compound 146.1 as a white foam. 1 

'H NMR (400MHz) (</<-DMSO) 6 10.97 (IH, s); 8.01 (2H, d, >8.4 Hz); 
7.63 (IH, d,>8.4 Hz); 7.58 (2H, d, >8.4 Hz); 7.46 (IH, d,>8.4 Hz); 7J4 (IH, m); 
746-7.20 (4H.m); 2^54 ^ (2H, q, >7.5 Hz); 1.09 (3H, t, >=7.5 Hz). MS ESI m/e: 563,9 
(M-H). ' ' ' , : ' V.*.'.' . .. 

EXAMPLE 147 
This example illustrates the synthesis of 147.1. 
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144.1 



147.1 



10 



Aniline 144.1 (108 mg, 0.36 mmol). 3,4-dichlorobenzenesulfonyl chloride 
(106 mg, 0.43 mmol). 2,6-lutidine (46 mg, 0.43 mmol), and catalytic DMAP were 
combined in methylene chloride (2.0 mL) according to the procedure described in 
Example 77. This yielded 1 13 mg (62%) of compound 147.1 as a white foam. 

'H NMR (400MHz) (CDClj) 5 7.96 (1H, d, J=2.2 Hz); 7.66 (1H, dd, 
^=8.4. 2.2 Hz); 7.57 (1H, d, JMJ.4 Hz); 7.46 (1H, d, >8.3 Hz); 7.34 (1H, d, >8.3 Hz); 
7.31-7.26 (3H, m); 7.20-7.15 (2H. m); 2.79 (2H, q, >7.6 Hz); 1.27 (3H, t, >7.6 Hz). 
MS ESI m/e: 506.0 (M- H). . 



■3 ,- 



" f^^gjy. ,,„.. 

This illustrates the synthesis of ; (2-fiuoro-4-nilro-phenyl)acetic acid 148. 

l5 A round-bottomed flask wm charged wim diethyl majonate (8.6. g, 54 

mmol), cesium carbonate (29.3 g, 90 mmofi a^ anhydrous DMF (36 mL). The mixture 
was wanned to 70 °C and 2,4-difluoronitnibenzene (5.75 g, 36 mmol) was added in a 
dropwise fashion with vigorous stirring. The reaction medium immediately turned dark 
purple. After the addition was complete, the reaction was stirred at 70*C for 30 minutes. 

20 After cooling to room temperature, the reaction .was quenched with 4 mL of acetic acid 
and then poured into 300 inli of 6l3 N HC W The purple color discharged completely 
upon addition to the acid. The mixture was then neutralized by adding solid NaHCOj 
until no gas evolution took place. The mixture was extracted 2 x 150 mL 1 :1 diethyl 
ethenhexanes. The combined organic layers were washed 2 x 100 mL DI water and 1 x 

25 50 mL sat. brine. The organic layer was dried over MgS0 4 and concentrated to a yellow 
oil. This oil was suspended in 40 mL of 6N HCW »<» ** mixture heated to reflux for 
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16 h. Upon cooling, crystals separated and were collected by filtration. The crystals were 
dried tinder vacuum to yield 2-fluoro-4-iiitro-phenylacetic acid (148) as off-white crystals 
- (5.42 g). ■ ! •* ' ' 

! H NNIR (400MHz) (rfrMeOH) 8 8.06 (lH/d); 8.04 (1H, d); 7.60 (1H, t); 

5 3.81 (2H,s). 

EXAMPLE 149 
This Ulustrates the synthesis of 7^cM^ 
benzoxazole 149: 

1 0 The benzoxazole 1 49 was formed according to the method of Terashima 

and Ishi (Synthesis 1982, 484-85.). Phenylacetic acid 148 (387 mg, 1.95 mmol), 2- 
amino-6-chloro-phenol (233 mg, 1.67 mmbVdescribed in 7. Med. Chem. 1996, JP t 3435- 
3450), and boric acid (120 mg, 1.95 mmol) were combined in xylenes (24 mL) and the 
mixture heated to reflux in a flask equipped with a Dean-Stark trap. After 8 h, the 

1 5 reaction mixture was filtered, concentrated, and the residue purified by flash 

chromatography (silica gel, 3:1 hexanesiethyl acetate). Fractions containing benzoxazole 

>. - 

149 were concentrated to a yellow solid (419 mg). 

'HNMR ; (CDCh) 5 8.05 (d. 1H); 8.00 (dd, 1H); 7.61 (d. 1H); 7.57 (d, 
1H); 7.33 (d, 1H); 7.27 (d, 1H) 4.38 (s, 2H). MS (M+H) 307.0 



20 



, EXAiyff^E rtgQ, j .... 

This illustrates the synthesis of compound 150. 





25 A round-bottomed flask was charged with 2-rnercapto-5r 

methylbct^iinidazole (4.84 g, 29.5 mmol), potassium hydroxide (1.66 g, 29.5 mmol), and 
water (18 mL) T This suspension was heated to 120°C for3.0 hours. Then 3,4,5- 
trichloronitrpbenzene (6.68 g, 29.5 mmol) dissolved in 53 mL of n-butanol was added 
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dropwise whUe the reaction stirred at 120°C. All the white solids went into solution and 
the solution proceeded to turn a deep red color. The reaction was left stirring for five 
days, at which point a yellow precipitate was seen. The reaction was then cooled to room 
temperature and the precipitate was filtered and washed with distilled water to yield 8.10 
5 g (78%) of compound 150 as canary yellow crystals which were a 50/50 mixture of both ' 

possible tautomers. 

"H NMR (400MHz) (<fc»DMSO) 5 12.64 (1H, s); 8.48 (2H, d, >=2.2 Hz); 
7.34 and 7.27 (1H, 2 tautomeric doublets, %83 Hz); 7.26 and 7.19 (1H, 2 tautomeric 
singlets); 6.99 and 6.95 (IH, 2 tautomeric doublets, >8.1 Hz); 2.38 and 2.35 (3H, 2 
10 tautomeric singlets). „. . ., 

EXAMPLE 151 
This illustrates the synthesis of compound 151. 





15 150 ' 1S1 

A round-bottomed flask was charged with 8.1 g (22.8 mmol) of compound 
150,20.6 g(91.4 mmol) of tmdlcM^1ii^a&» and 150roLofEtOAc. This was 
heated to 75°C for 3.0 hours. The reaction was cooled to room temperature, diluted with 
300 mL of EtOAc and washed with 250 mL of 2N aqueous KOH solution followed by ( 

20 200 mL of brine. The organics were dried over sodium sulfate and concentrated to 7.4 g 
(94%) of 151 as a pale yellow solid that was used without further purification, MS 
(M+H) 324 

EXAMPLE 152 
25 This illustrates the synthesis of compound 152. 

A round-bottomed flask was charged with compound 151 (749 mg, 2.3 1 
mmol), 4-acetylbenzenesulfonyl chloride (1.01 g; 4.62 mmol). 2,Mutidirie (496 mg. 4.62 
mmol), acetone (4.0 mL), and a catalytic amount of DMAP. This Was stirred at robin 
temperature for 12 houre, after which 2,6-lutidinebydrochloride was seen as a white 
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precipitate. The reaction was diluted with 40 mL of EtOAc and washed with 30 mL of 
IN aqueous HC1 followed by 30 mL of brine. The organics were dried over magnesium 
sulfate and concentrated to a clear oil that was dissolved in 30 mL of THF. To this was 
added 30 mL of 0.5N aqueous KOH. This was stirred at room temperature for 12 hours, 
5 and the reaction color progressed from a light yellow to a deep orange. Next, the pH was 
brought to 7.0 with I. ON HC1 and the THF was removed in vacuo. The remaining 
aqueous phase was extracted with 100 mL of Et 2 0. The organic layer was dried over 
sodium sulfate and concentrated to a yellow oil that was further purified with silica gel 
flash chromatography (3:2 hexanes:EtOAc). The desired fractions were combined and 
10 concentrated to an oil which was recrystallized from hot EtOAc/hexanes to yield 3 12 mg 
(27%) of 152 as an off-white solid. MS (M-H) 504. 

! H NMR(^-DMSO) 8 12.36 (IH. broads); 1 1.39 (!H, broads); 8.18 (2H, 
t); 8.03 (2H, t); 7.32 (2H, s); 7.32-7.04 (2H, m); 6.96 (IH, m); 2.62 (3H. s); 2 J5 (3H, s). 

15 

This illustrates the synthesis of compound 153. 




Compound 153 was prepared according to Example 1 52. In this case, 353 
mg (1.1 mmol) of compound 151 was used to give 76 mg (14%) of 153 as white crystals. 
20 ' 'HNMRM-D^ 

d); 8.29 (IH, dd); 7.81 (1H, d); 7.34 (2H, s); 7.26 (IH, broad s); 7.17 (IH, broad s); 6.92 
(IH, d); 2.35 (3H, s). MS (M-H) 497.0. 

The additional examples of Table 21 were prepared according to the 
25 method of Example 152. 
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Table 21 








v 


A 


B 


c ,. 


D 


m/e(M 
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[2-chloro-5-pyridyll 
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Cl 
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530 
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Cl 


Cl 
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Cl 


Me 
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10 
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Cl 
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Cl 


Cl 
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496 
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Cl 


H 
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530 
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ci 
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Cl 


Me 


510 
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H 


554 


IS 


163 


H 


l2-chloro-5-pyridyl] 




463 




164 


H 


Me 


H 


Cl 


Me 


490 



F Y AMPLE 154 

'H NMR (ds- DMSO) 8 12.29 (1H, broad s); 1U7 (1H, broad s); 8.01 (1H, 
20 s); 7.57 (1H, s); 7.19-7.33 (4H, m); 6.91 (1H, s); 2.57 (3H, s); 2.38 (3H, s); 1.24 (3H, s). 
MS(M-H) 524. 

... F.y AMPLE 155 
MS (M-H) 529.8. *H NMR (dff-DMSO) 8 12.31 (1H, broad s); 11.64 (IH. 
25 broad s); 8.18 (1H, d); 7.94 (1H, d); 7.71 (1H, dd); 7.34-7.09 (4^ m); 6.93 (1H, d); 2.33 
(3H.s). 
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EXAMPLE 156 

MS (M-H) 564. 'H NMR (rftf-DMSO) 5 12.28 (1H, broad s); 1 1.80 (1H. 
broad s); 8.38 (1H, d); 8.19 (1H, s); 8.00 (1H, d); 7.29 (2H, s); 7.24 (IH. broad s); 7.15 
5 (IH, broad s); 6.91 (1H, d); 2.34 (3H, s). 



EXAMPLE 157 

MS (M-H) 544. 'H NMR (<f«-DMSO) 8 12.29 (1H, broad s); 1 1.58 (IH. 
s); 8.22 (IH, s); 7.89 (IH, s); 7.29 (2H, s); 7.24 (IH. broad s); 7.16 (IH, broad s); 6.91 
10 (IH, d); 2.41 (3H, s); 2.34 (3H, s). 

The examples of Table 22 were prepared by analogy to the methods of 
Examples 150-152. 

Table 22 



15 



20 



165 
166 
167 
168 
169 
170 
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m/e (M-H) 


CI 


H 


ci 


Me 


496 


CI 


H 


Cl 


H 


482 


H 


H 


i 


H 


540 
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CI 


Me 
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The examples of Table 23 were prepared by analogy to ; the methods of 
25 Examples 150-152. 
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A 


B 


C 


D 


m/e(M-H) 


171 


CI 
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CI 
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CI 
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CFj 


H 


618 


173 


Me 


K 


CI 


Me 


578 



( 



10 



RXAMPL1E174 
NO, 




174 



175 



3-Hydroxyquinoline (prepared according to the procedure of Naumaim, et. 
«/., Synthesis, 1990, 4, 279-281)) (3 g) and 1 A3- trichloro-5-nitrobenzene (4.7 g) were 
15 dissolved in DMF (80 mL) and heated with cesium carbonate (7.4g) for 2 hr at 60°C. The 
reaction was poured into ice/water (500 mi). The resulting off-white precipitate was 
collected by filtration and rinsed with hexane to afford compound 174 as a solid (6.9g) 

suitable for use in the next reaction. 

,1 - ^Tte^CDCi^8l863 (d. J-2.2HZ, IH). 8360 (s, 2H), 8.106 (d, 
20 J=8.6Hz, 1H). 7.646 (m, 2H), 7.529 (d, J=8.6Hz, 1H), 7.160 (d, J-lSlHz, 1H) 
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p?{AAf]PLR US 
To a solution of compound 180 (6.9 g) in ethano!/THF/water (ratio 
40:20:10) was added ammonium chloride (3.3 g) and powdered iron (3.4g). This mixture 
was heated to reflux for 5 hr. The hot mixture was then filtered through Celite and 
5 concentrated The residue was dissolved in ethyl acetate and washed with saturated 
NaHCOj solution followed by water and then brine. The solution was dried over 
magnesium sulfate and concentrated to afford compound 175 as an off-white solid (5.6 
g>- •■• i ' • •• 

*H NMR in (DMSO) S 8.846 (d,j^2.9Hz, 1H), 8.010 (ra, 1H), 7.915 (m, 
10 1H), 7.645 (m, 1H), 7.560 (m, 1H), 7.401 (d. J=2.9Hz, 1H), 6.778 (s, 2H), 5.762 (s, 2H). 

Treatment of the aniline 175 with various sulfonyl chlorides according to 
conventional methods gave the sulfonamides of Table 24. 

..." table 24 

6 V 
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EXAMPLE 176 

'H NMR (DMSO) 8 1 1.4-1 1.6 (1H. broad), 8.87 (IH, d, 7= 2.9 Hz), 8.15- 
8.22 (2H, m), 8.00-8.08 (2H, m), 7.87 (1H. d, 7= 8.0 Hz), 7.55-7.68 (2H, m), 7.47 (1H, d, 
7=2.9 Hz), 7.35 (2H,s). MS (M-H) 545. mp98.8°C. 

5 ; •. • ; 

EXAMPLE 177 

•H NMR(DMSO) 5 1 1.58 (IH, s), 8.86 (1H, d, 7= 2.9 Hz), 8 J8 (1H, d, 7 
= 8.4 Hz), 8.23 (1H, s), 8.01 (1H, d, 7= 8.4 Hz), 7.86 (1H, d, 7= 8.1 Hz), 7.53-7.68 (2H, 
m). 7.46 (IH, d, 7= 2.9 Hz). 7.34 (2H. s). MS (M-H) 545.0 

10 , .,. ... ■ . .<;- .'r r '■■ - ' ' i " 

EXAMPLE 178 ■ 
, HNMR(d 6 -acetpne) 9.9 (lH.br s), 8.794 (lH,d, 7= 2.9 Hz), 8.23(lH,d, 
7= 8.4 Hz). 8.035 (1H, br d, 7=8.4 Hz), 7.793 (IH, d, 7= 1.5 Hz), 7.78 (1H, m), 7.62- 
7.70 (2H, m), 7.57 (IH, td, 7= 6.8,1.2 Hz), 7.476 (2H, s), 7.364 (IH, d, 7=2.6 Hz). MS 
15 (M-H) 51 1.0. 

EXAMPLE 179 

»H NMR(300MHz/CDCl 3 ) 8 2.43(3H, s ). 7.10(1H, d, J=3Hz), 7.26(2H, s 
), 7.48-7.64(4H, m), 7.96(1H, s ), 8.09(1H. d, J= 8.7Hz), 8.78(1H, d, J=3Hz). 
20 MS(M+H) 527. mp 233-235 0 

EXAMPLE 1EQ 

'H NMR(300MHz/CDCl 3 ) 8 7.14(1H, dd, J=2.6Hz,J=8.9Hz), 7.26(1H, d, J=8.9Hz), 
7 J3(1H, d, J=2.6Hz), 7.56-7.58(2H, m), 7.66-7.69(2H,m), 7.87(1H, m), 7.93(1H, d. J=2.0Hz), 
25 8.00(1H, m ), 8.09(1H, d, J=8.5Hz), 8.80(1H, d, J=2.9Hz), 1 1 .06(1H. brs). MS(M+H)) 479. mp 12: 
°C 



EXAMPLE 1$1 

3-|2,6-Dichloro-4- (l^ichloro-benzenesulfonylamlno^phenoxy]- 
30 quinoline-6-carboxylic acid methyl ester (1 81) 

A solution of 3-(4-Amino^2, 6-dicliloro-ptienoxy)^uinri^ 
acid methyl ester (312) (0' 93mmol) and 2,4-dichlorobenzenesulfonyl chloride (250mg, 
1 .02mmol) in Pyridine (0. 1 3ml, 1 .53mmol)-CH 2 Cl 2 (3.7ml) was stirred at room 
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temperature for 12 hr. Sat NaHCOj was added to the reaction mixture, which was then 
extracted twice with AcOEt. Organic layer was washed by brine, dried over anhydrous 
MgS0 4 , and concentrated. Crude residue was purified by column chromatography 
(Hexane/AcOEt=2/l, 80g of silica gel) to afford compound 181 (237mg, 41%, in 3 steps). 
5 ! H NMR (300MHz,DMSO-d6) 5 3.90 (3H, s), 7.31(2H, s), 7.72 (1H, dd, 

J=1.8, 7.8Hz), 7.79 (1H, d, J=3.0Hz), 7.96 (1H, d, J=1.8Hz), 8.1 1 (2H, s), 8.18 (1H. d, 
J=7.8Hz), 8.64 (1H, s), 8.99 (1H, d, J=3.0Hz), 1 1.42 (1H, br s). MS (M+H) 571 

EXAMPLE 182 - 
1 0 3-[2,6-Dlchloro-4- (2 > 4-dichloro-benzenesulfonylamino).phenoxy]- 

quinoIine-8-carboxyUc acid methyl ester (182) H 

To a Solution of 3^^ 
carboxylic acid methyl ester (315) (1 J26nimol) in Pyridine (0:15ml, L80nimol) and 
CH 2 C1 2 (5ml), was added 2,4-DichloroIbenzenesulfonyl chloride (38 ling, l;55mmoi). 
15 The mixture washed at room temperate 

reaction mixture, which was then extracted twice widi AcOfet: Oi^ahic layer wai 
washed by Brine, dried over MgS0 4 , and concentrated. The cnide residue wa$ purified 
by column chromatography (Hexane/AcOEt=2/l ,' 80g of silica gel) to afford compound 
182 (506mg, 70%)s&a white solid- - -,W:.v-i 

20 'HNNtetfOO^ " 

m), 7.72 (1H, dd, J=2.l, 8.6Hz), 7.83(1H, d, J=8.6Hz), 7.96 (2H, d, J=2.1Hz), 8.03 (m, 
d, J=8.6Hz), 8.18 (1H, d, J=8.6Hz), 8.94 (1H, d, J=2.1Hz), 11.4 (1H, br s), MS(M+H) 571 

25 3-(2,6-Dichloro-4- (2 ) 4-dich!ora-benzenesulfonylamino>-phenoiy]- 

quinoline-6-carboxyIic add (183) 

To a solution of 3^[2;6-Dichloro^ (2,4-^ 
phenoxyJ-quinbline-6-carboxyilc acid methyl ester (181) (200mg, b.35riurwl) in " 
THF/MeOH(2ml/2ml) was added 4N NaOH (0.1ml, 0.4nmiol). This Wkture wks 
30 refluxbd for 2.5 hf. TTie ruction mixture was cooled to room temperature and was 
neutralized with 2N HC1, and then concentrated: The residues Was fcxtracited twice with 
AcOEt Organic layer was washed by Brine, dried over anhydrous MgS0 4 , and 
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concentrated to giveasolid. Crude product was rccrystallizcd by Hexane/AcOEt to 
afford compound 183(153mg, 78%). 

'H NMR (300MHz,DMSO-dfi) 8 7.16 (2H, s), 7.62(1H, dd, J=2.0, 8.5Hz), 
7.73 (IH. d, J=2.9Hz), 7.82 (1H, s), 8.08-8.1 1 (3H. m), 8.60 (IH, s). 8.95 (1H. d, 
5 J=2.9Hz), 13.2 (1H, br s), MS (M+H) 557. mp 228-2 

FYAMPLE 184 

3-l2,6-Dichloro-4-(2,4-dichloro-benzenesulfonylamino)-pheiioicy]- 

quinoltae-8-carboxyUc acid (184) 

10 To a solution p^^^ 

beiizenesulfonylammo>phenoxy]-quinoline-8-cari»xylic acid methyl ester (183) (402mg, 
0.7mmol) in THF/MeOH=0.1ml/0.3ml was added 4N NaOH (0.2ml, 0.77mmol). The 
mixture was refluxed for 12hr. After cooling to room temp., the reaction mixture was 
filtered to remove insoluble materials. The filtrate was concentrated and the residue was 

15 dissolved in aq NH4CI and extracted twice with AcOEt. Organic layer was washed by 
Brine, and dried oyer anhydrous MgSO,, and concentrated to afford compound 184 
(197mg, 50%) as a white solid. • Vli!; ' '• 

'H NMR (300MHz,DMSO-d«) 8 7.32 (2H, s), 7.70-7.8l(2H, m), 7.90 (1H, 
d, J=2.2Hz), 7.96 (1H, d, J=2.2Hz), 8.17-8.19 (IH, m), 8.22-8.24 (IH, m),8.38-8.39 (IH, 

20 m), 9.1 1 (IH, d, J=2.2Hz), 1 1.4 (IH, br s). 15.4 (IH, br s). ; MS (M+H) 557. mp 263-266 

,"C...,,, ., _ .{.;- .'■•> • • •• ; : " " : "'■ ' 

F.YAMPI-E 18S 

2,4-Dichloro-N- (3^-dichloro-4- (6-metbyl-qulnoln-3-yloxy)-phenyll-5- 

25 methyl-ben wnesulfonanUde(l 85) ; , ; . . 

To a solution of 3,5-Dichloro-4- (6-methyI-quinlin-3-yloxy)-phenylaraine 
(339) (400mg, 1.25mmol) in Pyridine (0.12ml, 1.48mmol)- CH 2 C1 2 (4ml) was added 2.4- 
DicMorc-5-methyIbenzcnesulfonyl chloride (325mg, 1.25mmol). The mixture was 
stirred at room temperature for 1 2hr. The reaction mixture was concentrated and the 

30 residue was purified by column chromatography (Hexane/AcOEt=2/l, 80g of silica gel) 
to provide compound (185) (453mg, 66%) as a ^.sofid^ _ - 
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l H NMR (300MHz,DMSO-d*) 8 2.41 (3H, s), 2.44(3H, s). 7 .31 (3H, s), 
7.49 (1H, d, J=8.7Hz), 7.61 (IH, s), 7.88-7.91 (2H. ra), 8.19 (IH, s), 8.74 (IH, d, 
J=3.0Hz). 11.3 (lH.br s), MS (M+H) 541 mp228-230°C. : 

EXAMPLE 186 
' PARTI 
Preparation of 3«chloro-5-fluoro^(quiTO^ 
To a solution of 3,4-Difluoronitrobenzehe 1 .00g id coic.H 2 S0 4 (20ml), was added 
portionwise C1 2 0 in CCU(25ml, prepared as described by Cady G. H. et. al in Inorg. 
Synth. Vol 5, pl56(1957)). The mixture was stirred at room temperature overnight. The 
mixture was poured into crashed ice and extracted with Et 2 0 (30mlx3). Combined ether 
layers were washed with 10%Na 2 SQj and birme^arid'dried over Na 2 S0 4 . The solvent was 
concentrated to Ca. 10ml(This solution contains 3-Chloro-4,5-difluoronitroben2ene). 
This solution was diluted with acetone (60ml), and then 3-hydroxyquinoline 0.75g and 
K 2 C0 3 2.2g were added to this solution. The mixture was heated to reflux for 1.5 hr. 
After cooling the reaction mixture was filtered through a short celite pad. Tlie filtrate 
was concentrated to give an oil, which Was then purified by column chromatography 
(silica gel. AcOEt:Hexane~!:5) to provide the intermediate compound 186.1 (0980g) as 
a yellow oil. v i - • • * '■ 

• ' PART 2 ' ' 

y Preparation of 3<M>ro-5-fluoro-4-(qum^^^ 
(186.2) ■ ' ... •' ; - /:^y- ; - ■.,--.>;": • • - :;L- : ' 

To a solution of 3<Thloro-5-fluon)^quiholin-3-yIo^)nitr6benzene 
(186.1) (0.980g) and NH4CI (1.64g) in EtOH(50ml) - H 2 0 (5ml). was added iron powder 
(1.92g). The mixture wak heated to reflux for Ihr. Aitercodiing the reaction mixture 
was filtered through short celite pad;: The filtrate was concentrated, diluted with sat; 
NaHCCb and extacted with AcOEt(30mlx3). The combined organic layeres were washed 
with brine and dried over IsfySCV Concentration of solvent afford crude product, which 
was purified by column chromatography (silicagel, AcOEt:Hexane=l :3) to provide 
aniline 186.2 (0.420g ) as a colorless solid. 
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PART 3 

Preparation ofN-[3^hloro-5-fl^ro^<quinoIin-3-yloxy)phenyl]-2,4- 

dicWoro-5-methyl-benzenesulfonamide ( 186 ) , 

To a solution of 3-chloro-5-fluoro-4-(quinolin-3.yloxy)phcnylamine 

5 (186.2) ( 0.420g) in pyridine(2.2ml), was added 2,4-dichloro-5- 

methylbenzenesulfonylchloride 0.360g, The mixture was stirred at room for lhr. The 
reaction mixture was purified directly by column chromatography (silicagel, 
AcOEtHexane=l 3). The product was triturated by hexane to give title compound 
(0.522g). (73%) as a solid. 

10 I. NMR(300MHz/CDClj) 8 2.430H, s ), 7.05(IH, d, J=2.6Hz), 7.09- 

7.11(1H, m). 7^21(1H, d, J=2.6Hz), 7.36(1H. brs ). 7.49-7.66(4H, m), 7.96(1H, s ). 
8. 10(1H, d, J=8.2Hz), 8.80(IH, bra). MS (M+H) 5 1 1 . mp 1 87 P C. • 

F.x" AMPLE 187 
15 ThisiUiistratesmesynmesBof7-chlo^ 

benzoxazole 187. M 

To the nitro compound 149 (419 mg, 1.4 mmol) in ethyl acetate (10 mL) 
was adde4 SnCl 2 »2H 2 p (12 g. 5.5 mmol). The reaction mixture was heatedto" reflux for 
30 minutes. After allowing to cool to room temperature, the reaction mixture was poured 
20 into 13 mL of saturated 2N KOIW The layers were separated, and the aqueous layer 
extracted 1 x 30 mL ethyl acetate . The combined organic layers were washed with 
saturated brine and dried over NajSO,. After concentration, the yellow oil was purified 
by radial chromatography (2 mm silica gel layer Chromatatron plate, 3:2 hexanes:ethyl 
acetate). Eluant containing the desired product was concentrated to 1 94 mg of aniline 

25 187. . y .; : - • •:«• " * • '' ' 

'H NMR (rfracetone) 8 7.58 (dd, IH); 739-731 (m, 2H); 7.1 1 (t, 1H); 

■ 6.50-6.43 (m; 2H); 4.94 (bs,2H); 4.21 (s,2H). MS (M+H) 277.1. 

F.VAMPLE 188 

30 This illustrates the synthesis of sulfonamide 188. 
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C 



Example 188 A=C=Cl 
Example 1 89 A=H; C=COMe 

To aniline 187 (95 mg, 0.34 nunol) in acetone (1 mL) was added 2,6- 
5 lutidine (60 jiL, 0.5 1 mmoij and 2,4-dichloro-benzenesulfonyI chloride (93 rag, 0.38 
rnmol, Maybridge Chemical Co.). After 16 hours, the reaction mixture was filtered 
through a 1 cm plug of silica gel. After concentration, the yellow oil was purified by 
radial chromatography (1 nun silica gel layer Oiromatatron plate, 3:1 hexanesrethyl 
acetate). Eluant containing the product was concentrated and the residue recrystallized 
1 0 from hot hexanes/ethyl acetate. Filtration and drying under vacuum yielded the 
sulphonamide 188 as light yellow crystals (65 mg). 

^HV^'^^n^S 9.70 (bs[ 1 H); 8.1 (i (d, IH); 7^f (d, 1H); T60- 
7.56 (m, 2H); 7.42-7.32 (m, 3H); 7,1 1-7.09 (m, 2H); 4.32 (s, 2H). MS (M-H) 482.9. 

15 . EXAMPLE 189 

This illustrates the synthesis of sulfonamide 189. 
By the method of example 188, using the aniline 187 and 4-dcetyl- 
benzenesulfonyl chloride compound 189 was obtained as light yellow crystals. 

'H NMR (^acetone) 8 9.50 (bs, 1H); 8.1 1 (d, 2H); 8 1 1 (d, 2H); 7.98 (d, 
20 2H); 7.57 (d, 1H); 7.42-7.32 (m, 3H); 7 12-7.06 (m, 2H); 4.33 (s, 2H); 2.61 (s, 3H). MS 
(M-H): 482.9. 

EXAMPLE 190 
This illustrates the synthesis of compound 190. 
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190 



191 



2-chloro-4-nitro-pbenol (2 g, 1 1.5 mmol) was dissolved in DMF (5 mL) 
5 and treated with Cs 2 C03 (3-7 g, 1 1.5 mmol). The reaction mixture was heated to 50 °C 
until gas evolution stopped. 2-chlorobenzoxazole (2.65 g, 17.3 mmol) was added, and 
men me reaction mixture was wanned to 75 "C. After 5 hours, the heat was removed and 
the reaction mixture was poured into 150 mL of deionized water wim vigorous stirring. 
The precipitate was ooUected by mtraiion and rinsed several times with distilled water. 
10 The product was dried under a stream of air for 15 minutes, then under vacuum overnight 
to afford compound 190 as an off-white solid (3.4 g), homogeneous by TLC (RpO-55, 3:1 
hexanes:ethyl acetate). MS (M+H) 291.0 

EXAMPLE 191 

15 This illustrates the synthesis of compound 191. See above. 

A round-bottomed flask was charged with 2.01 g (6.93 mmol) of 
compound 190^50 of TOT. Then 0.5 mL of a 50/50 
suspension of Raney Nickel in water was added. The reaction was then stirred under a 
hydrogen balloon at room ^temperature for 24 hours. Raney Nickel was removed by 
20 filtration through cetite, and the solution was concentrated in vacuo. Recrystallization 
from ethanol and hexanes gave 1.01 g (60%) of aniline 191 as off-white needles. MS 
. (M+H) 261.0. 

•v 

EXAMPLE 192 

25 This illustrates the synthesis of compound 192. (See Table below) 

A round-bottomed flask was charged with aniline 191 (144 mg, 0.55 
mmol), 2.4-dichlorobenzenesulfonyl chloride (221 mg, 0.55 mmol), 2,6-lutidine (97 mg, 
0.55 mmol). catalytic DMAP, and acetone (3.0 mL). The reaction was allowed to stir 
overnight The reaction was then diluted with 20 mL of methylene chloride and washed 
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with 10 mL of IN HC1 and 10 mL of brine. The organics were dried over Na 2 S0 4 and 
concentrated to a clear oil. This oil was further purified using silica gel flash 
chromatography. The desired fractions were combined and concentrated to a stiff foam. 
The product was recrystallized from methylene chloride and hexanes to yield 165 mg 
(65%) of compound 192 as white crystals. 

l HNMR (4rDMSO) 5 11.21 (lH,s); 8.12 (lH.d, 7=8.6 Hz); 7.92 (lH,d, 
>2.1 Hz); 7.69-7.63 (3H, m); 7.48 (1H, dd,>7.3. 4.3 Hz); 7.31-7.29 (3H, m); 7.18 (1H, 
dd, J=9.0, 2.6 Hz). MS (M-H) 467.0 

The additional examples of Table 25 were prepared from aniline 191 and 
the corresponding sulfonyl chloride by the method of example 192. 




Example 


A 


B 


C 


D 


(M-H) 


192 


;Cl 


. H... 




H 


467 


193 


CI 


H 




Me 


481 


194 


Me 


H, 


q 


Me 




195 


CI 


H 




H 


501 . 


196 


H 


H 


-COMe 


H 


441 


197 


[2-chloro-5-pyridyI] 




434 



EXAMPLE 193 

'H NMR (rftf-DMSO) 811.14 (1H, s); 8.14 (1H, s); 7.87 (1H, s); 7.65-7.61 
(2H, ra); 7.50-7.48 (1H, m); 7.32-7.28 (3H, m); 7.19 (1H, dd, >8.9, 2.7 Hz); 2.40 (3H, s). 
MS (M-H) 481 
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EXAMPLE m 

'H NMR (rftf-DMSO) 5 1052 (1H. s); 7.94 (1H, s); 7.65-7.60 (2H, m); 
7.54 (1H, s); 7.49 (1H, dd, >4.8,1.6 Hz); 7.31-7.27 (3H, m); 7.16 (IH, dd.^=8.9, 2.6 
Hz); 2.56 (3H,s); 2.36 (3H.s). 

5 

EXAMPLE 195 

'H NMR (rfrDMSO) 6 1 1,36 (lH, s); 8.32 (IH, d); 8.18 (1H, s); 7.97 (1H, 
dd); 7.64 (2H, dd); 7.47 (1H, d); 7.31 (3H, m); 7.20 (IH, dd). MS (M-H) 501. 

10 >. EXAMPLE 196. . 

'H NMR (400MHz) (d*-DMSO) 6 10.96 (1H, s); 8.15 (2H, dd); 7.97 (2H, ( . 
d);7.62(2H,d);7.49(lH,t);7.31(3H,ni);7^2(lH.t);2.62(3H,s). MS(M-H) 441.0 

EXAMPLE 197 

15 'H NMR (4rDMSO) 8 11.04 (IH, s); 8.89 (1H, s); 8.34 (IH, dd); 8.05 

(IH, d); 7.87 (1H, d); 7.67 (IH, dd); 7.52 (IH, t); 7.38 (1H. d); 7.25 (IH, t); 7.19 (1H. t); 
2.62 (3H, s). MS (M-H) 434.0 

EXAMPLE 198 
20 ; Pr^arationof3-CMon>-4l(qm 

To a solution of 3-hydroxyquinoline (l.OOg) and 3-chloro-4- 
fluoronitrobenzenc (121g) in Acctone(20ml). was added K 2 C0 3 (2.86g). The 
mixture was refluxed for lhr. After cooling the reaction mixture was filtered through £ 
a short celite pad. The filtrate was concoitrated to provide compound 198 ( 2.07g, 
25 quant.) as a brown oil. 

'HNMR(30OMHz/CDClj)8 7.02(1H, d, J=9.1Hz), 7.61(1H, m), 7.72- 

7.80(3H, m), 8.10-8.18(2H, m). 8.45(1H, d, J=2.7Hz), 8.82(1H, d, J=2.8Hz). 



example m 

30 Preparation of 3-Chloro-4-(qumoUn-3-yloxy)phenylamine (199) 

To a solution of nitrobenzene 198 (2.07g) and NH^CI (l.84g) in EtOH 
(40ml) - HjO (10 ml), was added iron powder (1 .92g). The mixture was heated to 
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reflux for lhr. After cooling the reaction mixture was filtered through short celite 
pad. The filtrate was concentrated, diluted with sat. NaHCOj (30ml) and extacted 
with AcOEt(30ml). The combined organic layers were washed with brine (30ml) and 
dried over Na 2 S0 4j Concentration of the solvent afforded the aniline 199 (1 77g, 
95%)as a yellow solid. 

! H NMR(300MHz/CDCl 3 ) 6 3.77(2H, brs), 6.63(1H, dd. J=2.7Hz, ; 
J=8.6Hz). 6.83(1H, d, J=2.7Hz). 6.99(1H, d, J=8.6Hz),7.24(lH, d, J=2.8Hz), 
7.49(1H, m), 7.56-7.64(2H, m), 8.08(1H, m), 8.86( 1H, J=2.8Hz) 

The structures for examples 200-208 are illustrated in Table 26. 



Table ?6 




EXAMPLE 


V 


W 


X 


Y 


Z 


MS(M-H) 


200 


CI 
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Cl 
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CI 
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H 


Me 


354 (M+H) 
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CI • 


H 


Me 


H 


H 


354 (M+H) 


207 


CI 


CJ 


H 


H 


H 


372 


208 


CI 


H - 


S0 2 Me 


H 


H 


416 



SAMPLE 3PQ 

This illustrates the synthesis of compound 200. 

2-amino^6-chlorbbenzothiazole (3.68 g, 20 mmol) and 1 ,2,3-trichloro-5- 
nitrobenzene (4.53 g, 20 mmol) were dissolved in anhydrous DMSO (10 mL); Solid 
K 2 C0 3 (3.04 g, 22 mmol) was added and the reaction mixture heated to 150 °C for 4 
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hours. Let cool, then poured into 200 mL deionized water. A fine yellow solid 
precipitated which was collected by filtration after attempts to dissolve the product in 
ethyl acetate failed. The yellow solid was suspended in 100 mL of ethyl acetate and 
heated to reflux. After cooling to room temperature, filtration, rinsing with ethyl acetate 
followed by hexanes, and drying under vacuum provided the nitro compound 200 as a 

yellow powder. (1.06 g) 

'HNMR(d,rDMSO)68.37(s,2H);7.76(bs, lH);7.30(dd, 1H);7.23 (bs, 

1H). MS(M-H)372 



10 EXAMPLE 101 

This illustrates the synthesis of compound 201. 
To a solution of 2-chloro-4-nitro aniline (2 g) and potassium t-butoxide 
(12 mmol) in THF (18 mL) was added a solution of 2-chlorobenzothiazole (2.75 g) in 
THF (6 mL). The mixture was heated at reflux overnight then quenched into water (100 
15 mL). The product is extracted with methylene chloride and purified by flash 
chromatography to afford compound 201 (300 mg) as a yellow solid. 

l H NMR (d6-acetone) 6 9.74 (brs, 1H), 9.214 (br d, 1H). 8.346 (m, 2H), 
7.891 (d, J=8 Hz, 1H), 7.794 (d. J=8 Hz, 1H), 7.466 (t, J=7.2 Hz, 1H). 7.321 (t, J=7.2 Hz, 
IH). MS (M-H) 304. 



20 



FY AMPLE 202 

This illustrates the synthesis of compound 202, 





• ■** «-* ■ • 
202 2° 3 

25 By the method of Abuzar et al, (md. J. Chem 20B. 230-233 (1981)) 2- 

1 chloro-4-nitro phenylisothiocyanatc (Lancaster) (0.95g) was coupled with 2-amino-4- 
chlorotoluene (0.69g) in reluxing acetone to form the mixed thiourea 202 (1.5g). 



( ) 
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l H NMR (DMSO) 5 10.021 (s, 1H), 9.789 (s, 1H), 8.373 (m, 1H), 8.197 
(m, 2H), 7.441 (d, J=1.6Hz, 1H), 7.315 (d, J=8.4 Hz, 1H), 7.268 (dd, J« 8.4, 2. Hz, 1H), 
2.237 (s, 3H). MS (M+H) 356. Anal, calcd.: 47.20 %C, 3.11 %H, 11.80 %N; found: 
47.24%C,3.15%N,11.69%N. 

5 

This illustrates the synthesis of compound 203. 
To a cool solution of thiourea 202 (0.63 g) in chloroform (6 mL) was 
added bromine (0.6 g) slowly. The mixture was then heated to reflux for 2 hours. On 
10 cooling, the solids were collected by filtration and then triturated with acetone to afford 
benzothiazole 203 as its HBR salt (0.5 g). 

'H NMR (DMSO) 8 8.989 (br d, J=8.4 Hz, 1H), 8.365 (d, J=2.4 Hz, 1H), 
8.291 (dd, J=9.2, 2.8 Hz, 1H), 7.259 (m, 2H), 5.4 (br s), 2.557 (s, 3H). MS (M-H) 352. 
Anal.: calc for M+0.9HBr; 39.38 %C, 2.34 %H. 9.84 %N; found: 39!44 %C, 2.35 %H, 
15 9.66 %N. 

This illustrates the synthesis of compound 204. 

By the method of examples 202 and 203, 2,6-dichloro-4- 
20 nitrophenylisothiocyanate (GB1 131780 (1966)) was coupled with 3,5-dichloroaniline to 
form the corresponding mixed thiourea which was cyclized with bromine to afford 
benzothiazole 204 suitable for use in the next reaction. MS (M-H) 406 

25 By the method of example 200, benzothiazole 205 was prepared in 78% 

yield as a yellow solid. MS (M+H) 354.- 

EXAMPLE 206 

By the method of example 200, benzothiazole 206 was prepared in 30% 
30 yield as a yellow solid. MS (M+H) 354 

EXAMPLE 207 
This illustrates the synthesis of compound 207. 
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2,7-dichlorobenzothiazole (Example 73.2) (0.85 g, 4.2 mmol) and 2,6- 
dichloro-4-nitroanilinc (2.1 g, 10.4 mmol) were dissolved in anhydrous DMSO (10 mL). 
Solid CsjCOj (4.1 g, 12.5 mmol) was added and the reaction mixture heated to 80 °C for 
16 hours. Let cool, then poured into 200 mL DI water. Excess cesium carbonate was 
5 neutralized with acetic acid. The aqueous layer was extracted 2 x 100 mL of ethyl 
acetate. The combined organic layers were washed with saturated brine, dried over 
MgS0 4 , filtered, and concentrated to a yellow-brown solid. The insolubility of this 
compound prevented purification, so the crude material was used directly in the next 
reaction. 

10 l H NMR (400MHz) (^acetone) 5 10.35 (bs. 1H); 8.36 (s, 2H); 7.37 (t, 

1H); 7.30 (dd, 1H); 7.21 (dd, 1H). MS (M-H) 371.9. 

EXAMPLE 208 
By the method of examples 202 and 203, 2,6-dichloro-4- - i 
15 nitrophenyUsothiocyanate (GB1 131780 (1966)) was coupled with methyl-(4- 

aminophenyl)-sulfone to form the corresponding mixed thiourea which was cyclized with 
bromine to afford benzothiazole 208 suitable for use in the next reaction. 

'H NMR (DMSO) 8.8.44 (s, 2H), 8.28 (br s, 2H), 7.82 (br d, 1H), 7.41 (br 
d, 1H), 3.19(s,3H). MS(M-H) 416. ^ V : - - : v.,ft 



20 



25 



EXAMPLES 209-216 , .-, 4 . - - ' 

Reduction of the nitro derivatives of Table 26 by the methods of example 

32 or example 175 gave the corresponding anilines illustrated in Table 27. 

The structures for examples 209-216 are illustrated in Table 27. 




( 
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EXAMPLE 209 

'H NMR (^acetone) 8 8.78 (s, 1H); 7.29 (d, 1H); 7.41 (d, 1H); 7.27 (d, 
1H); 6.86 (s,2H); 5.42 (s. 1H). MS (M+H) 344 

EXAMPLE 212 

'H NMR (DMSO) S 10.09 (s, 1H), 7.48 (br s. 1H), 7.31 (d, J=1.8 Hz, 1H), 
6.72 (s, 2H), 5.91 (br s, 2H). MS (M+H) 378 

■}.-•;• ■• i ■ : - "■ »• 

EXAMPLE 215 v 
Crude 207 was reduced with SnCl2'2H20 according to the procedure of 

Example 32 to afford compound 215 as a greenish/gray solid after recrystallization from 

hot ethyl acetate/hexanes (1.14 g). 

'H NMR (^-acetone) 8 8.87 (bs, 1H); 7.40 (dd, 1H); 7.30 (t, 1H); 7.1 1 (d, 

1H); 6.87 (s, 2H); 5.44 (bs, 2H). MS (M+H) 344.0 

EXAMPLE 216 

'H NMR (DMSO) S 10.08 (s, 1H), 8.31 (s, 1H), 7.76 (d, J=8.4 Hz, 1H), 
7.57 (d. J=8.4 Hz, 1H), 6.73 (s, 2H), 5.90 (s, 2H), 3.17 (s, 3H). MS (M-H) 388 

EXAMPLES 2^7-238 

Sulfonation of the anilines of Table 27 by the methods of example 3 or . 
192 provides the compounds illustrated in Table 28. 
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238 CI H CFj H CI H -SCbMe H H 628 

EXAMPLE 217 

'H NMR (rftf-acetone) 5 9.19 (bs, 1H); 8.51 (s, IH); 7.74 (d, 1H); 7.72 (s, 
1H); 7.43 (s, 2H); 7.37 (d, 1H); 7.28 (dd, 1H); 2.46 (s, 3H). MS (M-H) 563.9 

EXAMPLE 2» 

'H NMR (^-acetone) 8 9.19 (bs, 1H); 8.22 (d. 1H); 7:78 (d, 1H); 7.74 (d, 
1H); 7.67 (dd, 1H); 7.43 (s, 2H); 7.37 (d, 1H); 7.28 (dd, IH). MS (M-H) 549.8 

EXAMPLE 219 

'H NMR (rftf-acetone) S 10.05 (bs. 1H); 9.22 (bs, IH); 8^45 (d, 1H); 8.06 
(s. IH); 7.98 (d, IH); 7.73 (m, IH); 7.45 (s, 2H); 7.36 (d, IH); 7.28 (dt. IH). MS (M-H) 
583.8. 

E&MPI,E223 

'HNMRPMSO) 8 10.96 (lH, s), 10.11 (lH, s). 8.12-8.22 (IH, broad), 
8.06 (IH, d, 8.6), 7.90 (IH, d. 7= 2.1 Hz), 7.65 (IH, dd, J= 8.6, 2.1 Hz). 7.23 (IH, d,J= 
3.5 Hz), 7.10-7.20 (3H, m), 2.44 (3H, s). MS (M-H) 529,8 

EXAMPLE 224 

'HNMR(DMSO)5 11.11 (lH,s), 10.11 (IH. s), 8^27 (IH, d, J=8.0Hz), 
8.16 (2H, s), 7.94 (IH, d, J= 8.6 Hz), 7.10-7.26 (4H, m), 2.43 (3H. s). MS (M-H) 563.9. 
rap 192.6 °C 

EXAMPLE US 

'H NMR (DMSO) 5 11.49 (s, IH), 10.44 (s, IH), 8.164 (d, J=8.4 Hz, IH) 
7.95 (d, J=2 Hz, IH), 7.71 (dd, J=8.4, 2Hz, IH), 7.50 (br s. IH). 7.35 (d. J=1.6 Hz, IH), 
7.25 (s, 2H). MS (M-H) 584 
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EXAMPLE 226 

l HNMR(DMSO) 6 11.59 (s. IH), 10.40 (s. 1H), 8.368 (d. J=8.4 Hz. 1H), 
8.20 (br s, 1H), 8.00 (br d, J=8.4 Hz, 1H). 7.48 (br s, 1H), 7.344 (t, JN1.6 Hz, 1H). 7.274 
(d, J=1.6 Hz, 2 H). MS (M-H) 618. 

5 

EXAMPLE 227 

i 'H NMR (DMSO) 8 1 1.37 (s, 1H), 10.40(s, lH),8.19(brs, lH),7.90(m, 

1H), 7.53 (br s, 1H), 7.35 (br s, 1H). 7.25 (br s." 2 H), 2.415 (s. 3H). MS (M-H) 598. 

10 EXAMPLE 228 

'H NMR (4,-DMSQ) 8 1 1 .44 (1H, broad s); 9.96 (1H, broad s); 8.33 (1H, 
d); 8.19 (1H. s); 7.99 (1H, dd); 7.43 (1H, broad s); 7.26 (2H, s); 7.07 (1H, d); 6.97 (1H, t); 

2.35 (3H,s). MS (M-H) 529.9. 

]5 EXAMPLE 229 

'H NMR(^-DMSO) 8 1 1.26 (lH,_broad s); 9.96 (IH, broad s); 8.12 (1H, 
d); 7.93 (1H, d); 7.69 (1H, dd); 7.43 (IH, broads); 7.23 (2H, s); 7.08 (1H, d); 6.97 (1H, 
I); 2.36 (3H, s). MS (M-H) 564. 

' * ■ * 

20 EXAMPLE 2?Q 

'H NMR (4rDMS0) 8 1 1.23 (IH, broad s); 9.96 (IH, broad s); 8.14 (1H, 
s); 7.88 (1H, s); 7,43 (1H. broad s); 7.24 (2H, s); 7.08 (IH, d); 6.97 (IH, t); 2.40 (3H, s); 

2.36 (3H, s). MS (M-H) 543.9. ^ 

25 BXAMT LE Wl 

'H NMR M-DMSO) 8 1 1.02 (IH, broad s); 9.96 (1H, broad s); 8. 1 6 (2H, 
d); 7.97 (2H, d); 7.43 (IH, broad s); 7.26 (IH, s); 7.07 (IH, d); 6.97 (IH, t); 2.62 (3H, s); 
2.36 (3H.s). 

30 EXAMPLE 2?2 

'H NMR (drDMSO) 8 1 128 (IH, broad s); 9.79 (IH, broad s); 8.13 (IH, 
d); 7.93 (2H, d); 7.70 (IH, dd); 7.44 (IH, broad s); 7.21 (3H, s); 7.05 (IH, d); 2.30 (3H, 
s). MS (M-H) 529.9. 
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EXAMPLE 233 

'H NMR (rftf-DMSO) 6 1 1 .43 (1H, broad s); 9.79 (1H, broad s); 8.34 (1 H, 
d); 8.19 (1H, s); 7.99 (1H, d); 7.44 (1H, broad s); 7.24 (3H, s); 7.04 (1H, d); 2.30 (3H. s). 
5 MS(M-H)564. 

EXAMPLE 234 

'H NMR (rfi-DMSO) 8 1 1.22 (1H, broad s); 9.79 (1H. broad s); 8.15 (1H. 
s); 7.89 (1H, s); 7.44 (1H, broad s); 7.23 (3H, s); 7.04 (1H, d); 2.41 (3H, s); 2.31 (3H, s). 
10 MS (M-H) 543.9. 

EXAMPLE 2?S 

'H NMR (^acetone) 5 9.92(bs, 1H); 9.35 (bs, 1H); 8.23 (d, 1H); 7.78 (d, 
1H); 7.67 (dd, 1H); 7.45 (s, 2H); 7.36-7.29 (m, 2H); 7.16 (dd. 1H). MS (M-H) 549.8. 

••' ■ '■ . " • • .:;k " • •■ . ■ . • 

EXAMPLE 236 „ 

'H NMR (J d -acetpne) 5 .8.45.(4.. 1H); 8.06 (s, 1H); 7.97 (d, 1H); 7.46 (s, 
2H); 7.33-7,29 (m. 2H); 7.16 (dd. 1H). MS (M-H) 583.8. 

EXAMPLE ?37 -,v.-' 
'H NMR (DMSO) 8 1 1.43 (br s, 1H),-10.40 (br s, 1H), 8.33 (br s, 1H), 
8.16 (d, J= 8 Hz, 1H); 7.94 (d. J=2 Hz, 1H), 7.?53 (dd, J=8.2, 2 Hz, 1H), 7.71 (dd, J=8.4, 
2 Hz, IH),7.55 (br s, 1H), 7.265 (s, 2H), 3.22 (s, 3H) ? MS (M-H) 594. 

EXAMPLE 238 

'H NMR (DMSO) 6 1 1.55 (br s, IH), 10.40 (br s, 1H). 8.38 (m, 2H). 8.22 
(br s, 1H), 8.02 (br d, 1H), 7.77 (dd, J= 8.4. 2 Hz, 1H). 7.55 (br s, 1H), 7.295 (s. 2H), 3.19 
(s, 3H). MS (M-H) 628. 
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EXAMPLE 239 





1 2-Mercapto-5-trinnoromethyl-benzothlazole(239) 

In analogy to the procedure of Chaudhuri. N. Synth. Commun. 1996,26, 
15 20, 3783, 0-ethybcanthic acid, potassium salt (Lancaster, 7.5 g, 46.9 mmol) was added to 
a solution of 2-bromo-5-trifluoromethylphenylainirie (Aldricn, 5.0 g, 20.8 mmol) in N.N- 
dimethylformamide(DMF,30 mL). The mixture was heated to reflux for 4 hours. After 
cooling to room temperature, the mixture was poured into ice water and acidified with 2N* 
HC1. The solid product was collected by filtration. Recrystalization from 
20 CHCl^Hexanes gave 239 (4.5 g, 92%) as a white solid. ' r 

'H NMR (400MHz, DMSO-d 6 ) 8 14.00 (s, 1H), 7.94 (d, J - 8.1 Hz. 1H). 
7.62 (dd, J = 8.4. 1 .0 Hz, lH), 7.48 (4 J -1.6 Hz, 1H). MS (M-H) 234. 

EXAMPLE 240 

25 2-Mercapto-benzothiazol-S-carboxylic acid (240) 

2-Meroapto-benzothiazol-5-carbbxyUc acid (240) (3.5 g, 66%) was 
synthesized from 4-chloro-3-nitro-benzoie acid, obtained from Fluka, and potassium 
dithiocarbonate Oethyl ester, obtained from Lancaster, according to the procedure of 
Chaudhuri, N. Synth. Commun. 1996,26.20,3783. 

30 'H NMR (400MHz, DMSC-d*) 5 14.0 (s, 1H), 13.3 (bs, 1 H). 7.85-7.79 

(m, 3 H). 
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EXA3WPLE241 
2-Mercapto-benzothiazole-6-carbonitrile (241) 
The title compound was prepared using the method of example 239, 
starting with 4-aminoO-chloro-benzonitrile (Lancaster, 5.0 g, 32.7 mmoi), Oethylxanthic 
5 acid, potassium salt (Lancaster, 1 1 .8 g, 73.7 mmol) in DMF (40 mL)! The 
mercaptobenzothiazole (241) (6.1 g, 97%) was obtained as a pale brown solid. 

'HNMR^DMSO-d*) 8 14.10 (s, IH), 8.22 (d, J — 1.3 Hz, I H), 7.82 (dd, J 
= 8.4, 1.5 Hz, 1H), 7.40 (d,J = 8.5 Hz, IH).' MS (M-H) 191. 

10 EXAMELE241 
3*Amino-4-chloro-benzonitriie (242) 

The title compound was prepared using the method of example 32, starting 
with 4-chloro-3-nitro-benzonitrile (Fluka, 11.6 g, 60 mmol), tin chloride dihydrate 
(Aldrich, 67.8 g, 300 mmol). 9.0 g (98%) of crude compound 242 was obtained as a 
15 yellowish solid. ~ v n : •'•<-• ^-ir r 

r ! H NMR (DMSO-d$) 5 7.39 (d, J = 8. 1 Hz, IH), 7.10 (d, J = i() Hz, IS), 
6.93 (dd, J - 8.2, 2.0 Hz, IH), 5:88 (s, 2H). MS (M-H) 151. 

E2JAMELE241 

20 2-Mercapto-benzothlazole-5-carbonitrile(243) 

The title cbmpbiibii was prepared using the method of example 239^ 
starting with 3^ino4-cW6rb-bcnzbnitri g, 59l0 nimol), C^ethykanthic 

acid, potassium salt (Lancaster, 21.23 g, 132.7 miribl) m DMF (90 mL). 5.6 g (49%) of 
compound. 243 was obtained as a pale brown solid. 
25 ! H >^ (DMSO-d 6 ) 8 lilO (br s, IH), 7.90 (d, J = 8.3 Hz, 1H)1 7.76 (dd, 
J - 8.3, I* 1 Hz, IH), 7.60 (br siTlH)f MS (M-ft) 191 . 

" EXAMPLE 244 
2-Bromo-5-methyl-pbenyUmine (244) 

30 'The title impound wa$ ^ pir^iair^ using the method of ex 

with l-bromo-4-mcthyi-2Hn^ g, 46.7 mmol)! tin chloride 

dihydrate (Aldrich, 52.8 g, 233 mmol). 8.2 g (94%) of crude compound 244 was obtained 
as a pale brown oil. 
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'H NMR (DMSO-d*) 6 7.18 (d. J = 8.1 Hz, 1H). 6.60 (d, J =2.1 Hz* IH), 
6.93 (dd, J - 8.1. 1.8 Hz, 1H). 5.34 (s, 2H), 2.26 (s, 3H). MS (M+H)186. 

EXAMPLE 245 
2-Mercapto -5-Methyl-beozothiazole (245) 
The title compound was prepared using the method of example 239. 
starting with 2-bromo-5-methyl-phe n ylamine (244) (4.48 g, 24.0 mmol), O-ethylxanthic 
acid, potassium salt (Lancaster, 8.70 g, 54 mmol) in DMF (35 mL). The 
mercaptobenzothiazole 245 was obtained as an pale brown solid (2.31 g, 53%). 

*H NMR (DMSO-d 6 ) 5 13.70 (br s, 1H). 7.56 (d, J = 8.6 Hz, IH). 7.15- 
7.10 (m, 2H). 2.38 (s, 3H). MS (M-H) 180. 



. J t YAfKn.V1A6&241 . ■■./».■■-■■ 
2^-Dichloro-5-nitrobenw)lc acid (246) 

2.3-Dichlorobenzoic acid, obtained from Aldrich, (40 g, 0.21mole) was 
added portion wise to a -20 "C concentrated H 2 S0 4 , obtained from Acres, (233 mL) 
solution which was fitted with a mechanical overhead stirrer. During the addition 
process, a separate flask containing concentrated HtfO* (50 mL) was cooled to 0 »C and 
fuming HN0 3 , obtained from Acros ? (16.6 mL) was slowly added. This solution was then 
20 added diopwise to the 2^-I^oiob«»ic add, jotate* a rate wbich kept the reaction 
mixture at or shghtly below -15 ^ u A^tte.j^on t wasj^lete the resulting 
solution was allowed to warm 'to 10 »C over 3 hours. The crude solid material was 
filtered through a fritted filter funnel, washed with cold H 2 0 (200 mL), and dried under a 
stream of air followed by high vacuum to yield 21.7 g (44%) of product (246) which 
25 conteined 4% of the undesired regioisomer (2,3-DicWoro^nitrobenzoic. acid 247) based 
on 'H NMR analysis! The filtrate was slowly poured over ice and additional solid 
precipitated. This solid was observed to be a 3:1 mixture of 2,3-dichloro-6-nitrobenzoic 
acid (247) to 2,3-dichloro-5-nitrobenzoic,actd (246) based on 'H NMR analysis. 
2>KcMoro-5-mtrob(^ 
30 = 2.7 Hz, 1H), 8.47 (d, J - 2.7 Hz, 1H). 2,3-pichloro-6-uiUobenzoic acid: (247). 'H 
NMR(PMS0MU) 6 8.22 (d, J = 9.0 Hz, IH), 8.02 (d, J = 9.0 Hz, 1H). 



155 



(C) 2003 Copyright Derwent Information Ltd. 



WO 01/00579 



PCT/US00/18178 



EXAMPLE 248 
H2,3-DichlorD-5-nkro-phenyl)-cthanone (248) 
To thionyl chloride, obtained from Aldrich, (125 mL) at 0 °C was slowly 
added 2,3-Dichloro-5-nitrobenzoic pcid (246) (21.7 g, 91.9 mmol). The ice bath was 
taken away and the resulting solution was heated to reflux for 17 hours (note: acid 
completely dissolves upori heating). Afler cooling to ambient temperature, the excess 
thionyl chloride was removed under vacuum and the resulting acid chloride was allowed 
to stand under high vacuum for 15 h and used in the next step without further purification. 
To a 1M solution of NaH, 60% oil dispersion obtained from Aldrich, (1 1.39 g, 285 mmol) 
in DMF at 0 °C was slowly added diethylmalonate, obtained form Aldrich, (14.65 mL, 
96.5 mmol) dropwise and the resulting solution was allowed to stir for 30 minutes. The 
acid chloride was dissolved in DMF (1 84 mL) and slowly added via cannula to the 
reaction mixture. The resulting solution was then allowed to stir for 16 h as ambient 
temperature was reached followed by recooling to 0 °C and slowly quenching with excess 
2M aqueous HCI (200 mL); To the crude reaction was added H 2 0 (500 mL) and EtOAc 
(500 mL). The aqueous layer was extracted three times with EtOAc (500 mL), the 
organic layers were combined, washed four times with saturated aqueous brine (500 mL), 
dried over NajSO*, and concentrated under vacuum to yield an oil which was used in the 
next step without further purification. The resulting product was dissolved in 1 1 1 mL of 
a 7.7/5/1 AcOH/H 2 0/conc. ftSO^ solution and heated to reflux for 22 hours. The 
AcOH was removed under vacuum followed by EtOAc addition (200 mL). The solution 
' was neutralized using 2M aqueous NaOH, extracted 3 times with EtOAc (200 mL). The 
combined organic layers were washed twice with saturated aqueous brine (200 mL), dried 
over Na2S04, and concentrated under reduced pressure. The crude material was purified 
by column chromatography (30% CH 2 Cb in hexane) to yield 17.6 g (82%) of ketone 248 
as a light brown solid. 

! H NMR (DMSO-d 6 ) 6 8.61 (d, J = 2.6 Hz, 1H), 8.48 (d, J = 2.6 Hz, 1H), 

2.65 (s, 3H). 
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EYAMPLE 249 
2-Methoxy-4-BitrobeBzenethlol (249) 

2-Methoxy-4-nitrobenzenethipl (249) was prepared according to the 
method of Price and Stacy,/. Amer. Chem. Soc. 68, 498-500 (1946)) in 67% yield 
5 from l-chloro-2-methoxy-4-nitro-benzene, obtained from Aldrich*.. 

'H NMR (DMSO-d«) 8 7.8 (bd, J = 8.4 Hz, 1H), 7.73 (bs, 1H), 7.62 (bd, J 
= 8.4 Hz, 1H), 5.8 (bs, 1H), 3.95 (s, 3H). MS (M-H) 184. 

EXAMPLE 250 
10 2,5-Dichioro-benzeDethiazole(250) 

5-Chloro-benzenethiazole-2-thiol, obtained from Aldrich, (2 g. 9.9tnmol) 
was added slowly to sulfuryl chloride, obtained from Aldrich, (20 mL) and stirred for 1 h 
followed by heating to 50 °C for 15 minutes. The mixture was cooled, poured slowly 
over ice water and stirred for 30 minutes. The product precipitated out of solution as a 
1 5 yellow solid and was collected by vacuum filtration and dried under a stream of air 
followed by high vacuum to give 1.92 g (96%) of compound 250. V 

. 'H NMR (400MHz, DMSO-d«) 5 8.18 (d, J = 8.7 Hz, 1H), 8.1 (d, J = 2.0, 
1H), 7.59 (dd, J = 8.7. 2.1 Hz, 1H). 

20 • :• T«ble 30 ■ ■'• 

Table 30 illustrates the structures of examples 251-264. 
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10 •- EXAMPLE 251 

l-[3-Chloro-2-(5-chloro-benzothiazoI-2-ylsulfanyl)-5-Ditro-phenyi]- 
ethanone (251) ■». ■ • •:. •■■.■y.- iv-v v . ••-:•-.••>: •■ •• ! 

To a 0.55M solution of 5-chk>ro-2-mercaptobenzothiazoIe, obtained from 
Aidrich, (5.55 g, 27 J mmol) in DMF at ambient temperature was added NaH, 60% oil 

15 dispersion obtained from AWrich, (1.2 g, 30.0 mmol) portionwise followed by l-(2,3- 
Dichloro-5-nitro-phenyl>ethanone (248) (5.83 g, 25 mmol). The reaction solution turned 
from bright orange to deep red upon acetophenone addition and was heated to 60 °C for 1 
hour. The mixture was allowed to cool for a couple of minutes and the product was 
precipitatedout of solution by the slow additioivof H 2 0 (250 mL). After lh of stirring 

20 the product was collect by vacuum filtration using a buAnal. calcd.: er funnel; dried * 
under a stream of air for 3h, and triterated with a 1:1 MeOH/CH 2 Cl 2 sohitkii (200 mL) to 
yield 5.2 g (52%) of 251 as ah orange solid. An additonal 3.77 g (39%) codld be isolated 
by purifying the mother liquor using column chromatography (dry load, 100% CH 2 C1 2 ): 

-fi: 7'H NMR (DMSOd<) 8 8.68 (d, j = 2.5 H£ 1H), 8.6 (d, J = 2.4 Hz, 1H). 

25 8.05 (d. = 8.6 Hz, 1H), 7.95 (d. J - 2.0 Hz| 1H), 7.56 (dd, J = 8.6, 2.0 Kej 1H). 2.65 (s, 
3H). 

• EXAMPLE 1S2 

2-(2-Chloro-4-nitro-pheny]sulfanyl)-5-trifluoromethyl-benzothiazole 

30 (252) 

2-(2-Chloro-4-iutro-phenylsulfany^^^^ (252) 
was prepared (92%) from 2H*ldro^fluQro-4-hitrobenta^^ Aidrich, and 
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5-trifluoromethyl-benzothiazol-2-thiol (239) in a similar manner as described in example 
251. 

'H NMR (DMSO-d 6 ) 5 8.58 (d, J - 2.4 Hz, 1H), 8.38-8.32 (m. 2 H), 8.05 
(d, = 8.6 Hz, IH), 8.28 (dd, J = 8.7, 2.5 Hz, IH), 8.09 (d, J = 8.7 Hz, 1H), 7.8 (bd, J = 9.9 
5 Hz, IH). 

EXAMPLE 253 

2-(2<hloro-4-nitro-phenyhulfanyI)-benzQthiazol-5-carboxylicacid 

(253) 

1 o 2K2n:hloro-4-niteo-phenylsul^ »«d was 

prepared (66%) from 2-mercapto-benzothiazol-5<arboxylic acid (240) and 2-chloro-l- 
fluoro-4-nitrobenzene, obtained from Aldrich, in a similar manner as described in 
example 251. 

*H NMR (DMSO-di) 8 8.56 (d, J - 2.4 Hz, IH), 8.42 (bs, 1 H), 8.27 (dd, 

15 = 8.7, 2.4 Hz, IH), 8.28 (d, J = 8.4 Hz, IH), 8.17 (d, J = 8.7 Hz, IH), 8.0 (dd, J = 8.4, 1.4 
Hz, IH). MS (M-H) 365. 

, ,.• EXAMPLE 254 
2n(2-Chloro-4-nitro-pbenylsulfanyl)-benzotliiazole-5-carboxylic acid 

20 methyl ester (254) ; ,j ; A ■.. v \ «~ - r - 

. ,,i;o a 0.25M solution of 2<2-cWoro-4rnitro-phenylsulfenyl)-benzothiazol- 
5-carboxylicacid (253), (1.38 g, 3.8 nunol) in 10% MeOH in THF was added a 2M 
solution of (trimemylsilyl)diazomethane in hexane, obtained from Aldrich, (2.1 mL, 4.18 
mmol) and me resulting solution was allowed to stir for 18 hours, the crude reaction 

25 mixture was concentrated under vacuum to yield 1 .4 g (1 00%) of ester 254 which was 
taken on without further purification. 

'H NMR (DMSO-d6) 5 8.6 (d, J = 2.5 Hz, IH), 8.45 (d, J = U Hz, 1 H), 
8.28 (dd, = 8.7, 2.5 Hz, IH), 824 (d, J - 8.5 Hz, IH). 8.1 (d, J - 8.7 Hz, IH), 8.0 (dd. J = 
8.4,1.4Hz,lH),.3.9(s,3H).. • - 

30 

2<2,6-picbl©ro^nifro-phenylsu^ 

acid (255) 
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. l-CZ^Dichloro^nitro-phenylsuIfanyO-bcnzothiazolc-S^arboxyltc acid 
(255) was prepared (100%) from 2-mercapto4>enzothiafcol-5-carboxylic acid (240) and 
1,2,3-trichloro-S-nitrobenzene, obtained from Aldrich, in a similar manner as described iri 
example 251. 

5 'H NMR (DMSO-d 6 ) 5 1 1.2 (bs, 1H), 8.6 (s, 2H), 8.31 (d, J - 1.4 Hz, 1H). 

8.13 (d, J = 8.4 Hz, 1H), 7.94 (dd, J = 8.5, 1.4 Hz, 1H). MS (M-H) 399. 

EXAMPLE 256 

2-(2,6-Dicbloro-4-nitro-pheDylsulfanyl)-benzothiazoIe-5-carboxylic 
10 acid methyl ester (256) 

2-(2,6-DichlorcM^nitro-phenylsulfanyl)-benzothiazole-5-carboxylic acid 
methyl ester (256) was prepared (100%) from ^-^.e-dichloro^-nitro-phenylsulfanyl)- 
benzothiazole-5-carboxylic acid 255 in a similar manner as described in example 254. 

*H NMR (400MHz, DMSO-d*) 5 8.6 (s, 2H),' 8.33 (d, J - 1.6 Hz, 1H), 
15 8.16(d,J = 8.5Hz, lH),7.95(dd, J«8.4, 1.6Hz, 1H), 3.9 (s,3H). 

EXAMPLE 357 

5-Chloro-2-(2-methoxy-4-nitro-phenylsulfanyl)-benzothia2ole(257) 

: 5-Chloro-2-(2-methoxy^nitn>-phenylsulfany was 
20 prepared (75%) from 2-methoxy-4-mtrobenzenethio! (249) and 2,5-dichlorobenzothiazole 
(250), in a similar manner as described in example 251; 

'H NMR (DMSO-dk) 6 8.05 (bd, J = 8.6 Hz, 1H), 8.03 (d, J = 2.6, iH), 
7.99-7.94 (m, 3H), 7.48 (dd, J = 8.6, 2.1 Hz, 1H), 3.95 (s, 3H). 

25 * EXAMPLE 258 

^-{^^Dichloro^-nitra-phenylsulfaDyl^S-trinuoromcthyP 
benzotfaiazole (258) " 
To a solution of 2-mercapto-5 -trifluoromethy 1-benzothi azole (239) (470 
mg, 2.0 mmol) in DMF (20 mL) was added NaH (Aldrich. 60% suspension in hexanes, 
30 80 mg, 2.0 mmol). After the resulting mixture was stirred at ambient tiemperature for 20 
minutes, was added 1,2,3 -trichloro-5-nitrobenzene (Acros, 452 mg, 2.0 mmol). The 
mixture was then heated at 60 ?C for 4 hours. After cooled to room temperature, the 
mixture was poured to water and stirred for 1 hour. The solid product was collected by 
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vacuum filtration to give 258 as a pale yellow solid (840 mg, 99%) which was used in 
the next reaction without further purification. 

l H NMR (DMSO-d6) 5 8.61 (s, 2H), 8.17 (d, J « 8.4 Hz, 1H), 7.21 (br s, 
1H), 774 (dd, J = 8.4 f 1.5 Hz, 1H). MS (M+H) 425. 

5 

EXAMPLE 259 

1- [3-Chloro-5-nitro-2-(5-trifluoro^ 
phenylj-ethanone (259) 

The title compound was prepared using the method of example 258, 
10 starting with 5-trifluoromethyI-benzothiazole-2-thiol (239) ( 470 mg, 2.0 mmol), 1 -(2,3- 
dichloro-5-nitro-phenyl)-^hanone (248) (466 mg, 2.0 mmol) and NaH (Aldrich, 60% 
suspension, 80 mg, 2.0 mmol) in DMF (20 mL). Compound 259 (750 mg, 87%) was 
obtained as a yellow solid. 

l H NMR (DtaSO-d6) o 8.6S (d, J « 2.6 Hz, iH), 8.62 (d, J = 2.5 Hz, 1 H), 
15 8.27 (d, J = 8.4 Hz, iH), 8.20 (br s, IH), 7.74 (dd, J = 8.5, 1.7 Hz, IH), 2.65 (s f 3H). MS 
(M+H) 433. 

..... EXAMTLE?^ < 

2- (2,6rPichlorM-nitro-^ 

20 (260) , ■r.^..^.-^ - " * 'O'-W-- m " '< ! \ 

The title compound was prepared using the method of example 258, 
starting with 2-mcrcapto-benzothiazolc-6-carbonitrile (241) (960 mg, 5.0 mmol), 1,2,3- 
trichloro-5-nitrobenzene (Acros, K13 g, 5.0 mmol) and NaH (Aldrich, 60% suspension, 
200 mg, 5.0 mmol) in DMF (25 mL). Compound 260 (1.9 g , 99%) was obtained as a 

25 yellow solid. 

} H NMR (DMSO-d$) 8 8.61 (s, 2H), 8.58 (d, J = 1.8 Hz, IH), 7.99 (d, J = 
8.5 Hz, IH), 7.88 (dd, J = 8.5, 1.8 Hz, IH). 

»■*■ 

EXAMPLE 261 

30 2-(2-Chloro^-nkr^ (261) 

The title compound was prepared using the method of example 258, 
starting with 2-mercapto-benzothiazole-6-carbonitrilc (241) (960 mg, 5.0 mmol), 2- 
chloro-l-fluoro-4-nitrobenzene (Aldrich, 878 mg, 5.0 mmol) and NaH (Aldrich, 60% 
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suspension, 200 mg, 5.0 mmol) in DMF (25 mL). Compound 261 (1.62 g, 93%) was 
obtained as a yellow solid. ' 

l H NMR (DMSOde) 8 8.62 (d, J = 1 .5 Hz, 1 H), 8.56 (d, J = 2.4 Hz, 1H), 
8.29 (dd, J - 8.6, 2.4 Hz, 1H), 8.16 (d, J = 8.6 Hz, 1H), 8.06 (d, J = 8.6 Hz, 1H), 7.91 (dd, 
J « 8.5, 1.6 Hz, 1H). K1S (M+H) 348. 

EXAMPLES 

2-(2»6-Dichloro-4-nitro-phenylsulfanyl)-benzothiazole-S-carbonitrile 

(262) 

The title compound was prepared using the method of example 258, 
starting with 2-mercapto-benzothiazole-5-carbonitrile (243) (960 mg, 5.0 mmol). 1 ,2,3- 
trichIoro-5-nitrobenzene (Acros* 1.13 g, 5.0 rnmol) and NaH (Aldrich, 60% suspension, 
200 mg, 5.0 mmol) in DMF (25 mL). Compound 262 (1 .9 g t 99%) was obtained as a 
yellow solid. 

■H NMR (DMSO-d*) 5 8.62 (s, 2H), 8.38 (d, J = 1.2 Hz, 1H), S.24 (d, J = 
8.4 Hz, 1H), 7.88 (dd, J - 8.4, 1.5 Hz, 1H). ~ 

E XAMPLE 2ft 

2-(2-Chloro-4-nitro-phenykulfanyI)-benzothiazole-5-carbonitrile(263) 
The title compound was prepared using the method of example 258, 
starting with 2-mercapto-benzothiazole-5-carbonitrile (243) (960 mg, 5.0 mmol), 2- 
chloro-l-fluoro-4-nitrobenzene (Aldrich, 878 mg, 5.0 mmol) and NaH (Aldrich, 60% 
suspension, 200 mg, 5.0 mmol) in DMF (25 mL). Compound 263 (1.60 g, 92%) was 
obtained as a yellow solid. 

*H NMR (400MHz, DMSO-d 6 ) 5 8.56 (d, J - 2.4 Hz, 1H), 8.49 (d, J = 1 .2 
Hi, 1H), 8.29 (d, J = 8.4 Hz, 1H), 8.29 (dd, J = 8.7, 2.5 Hz, 1H), 8.12 (d, J = 8.7 Hz, 1H), 
7.85 (dd, J = 8.5, 1.5 Hz, 1H). Mg ( M+H) 348. 

l-[3-Chloro-2-(S-methyl-benzothiazol.2-ylsulfanyl)-5-nitro.phenyl]- 
ethanone(264) 

The title compound was prepared using the method of example 258, 
starting with 5-methyl-benzothiazole-2-thiol (245) (1.90 g, 10.5 mmol), l-(2,3Hdichloro- 
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5-nitro-phenylVemanone (248) (2.45 g, 10.5 mmol) and NaH (Aldrich. 60% suspension. 
420 mg, 10.5 mmol) in DMF (20 mL). Compound 264 (3.87 g . 98%) was obtained as a 
yellow solid. 

«H NMR (400MHz, DMSO-d«) 6 8.65 (d, J = 2.3 Hz. 1H), 8.58 (d. J = 2.5 

5 Hz, 1H). 7.87 (d. J = 8.3 Hz, 1H). 7.67 (br s. 1H). 7.24 (dd. J = 8.2. 1.5 Hz, 1H), 2.65 (s. 

3H), 2.41 (s, 3H). MS (M+H) 379. 

Examples 265-276: Reduction of the compounds of Table 30 provides the 

compounds illustrated in Table 31 



10 



15 



Table 31 

Table 3 1 illustrates the structures of examples 265-276 
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EXAMPLE 265 





l-l^Amlno-3-chloro-2<5-cb^ 
ethanone (265) 
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To a 0. 1 4M solution of 1 -[3-Chloro-2-(5-chJoro-ben2othiazol-2- 
ylsulfanyl)-5-nitro-phcnyl]-ethanone (251)(4.08 g, 10.26 mmol) in a 2:2:1 solution of 
EtOH, obtained from gold shield.rTHF, obtained from Aldricti^HzO was added NH^CP, 
obtained from Aldrich, (2.74 g, 5 1 .29 mmol) followed by iron(0) powder, obtained from 
5 Aldrich, (2.86 g, 5 1 .29 mmol). The resulting solution was heated to reflux for 2.5 h with 
vigorous stirring. TLC and mass spectral analysis showed starting material and hydroxyl 
amine intermediate so an additional 5 Eq. of both NH/Cl" and iron powder were 
subsequently added and the reaction mixture was allowed to continue to reflux for an 
additional 1.75 hours: The hot solution was immediately filtered throiigh a plug of celite 
10 and the celite was washed with copious amounts of EtOAc. The organic layer was 

concentrated under vaccum/resuspended in EtOAc (100 mL) and NaHCOj (100mL),and 
extracted 3 times with EtOAc (100 mL). The organic layer was washed twice with 
saturated aqueous brine (100 mL), dried over NajSO^ concentrated under vacuum, and 
purified by column chromatography (10-50% EtOAc in hexane) to yield compound 265 
15 (3.14 g, 83%) as a yellow solid. > 

J H NMR (DMSO-d*) 8 7.95 (d, J = &.6 Hz, 1H), 7.89 ((1, J = 2.6 Hz, 1H), 
7.39 (dd, J= 8.6, 2.1 Hz, 1H), 6.95 (d, J = 2.4 Hz, 1H), 6.72 (d, J = 2.4 Hz, 1H), 6.4 1 (s, 
2H),2.45(s,3H). MS(M+H)369. 

20 . mtiin&m 

3-Chloro^-(5-trifluoromethyI-benzothiazol-2-y^ 
amine(266) : 

3-Chlbro^-(5-trifluor6methyt^e^ 
(266) was prepared (97%) from 2-(2-Chlorb-4-nitro-phenylsulfanyl)-5-tri 
25 benzothiazole (252), in a similar maimer as described in example 90. 

'H NMR (DMSO-d6) 6 8.2-8.12 (m, 2 H), 7.65 (dd f J - 8.5 f 1.7 Hz, 1 H), 
7.52 (d, J = 8.5 Hz, 1H), 6.9 (d, J = 2.4 Hz, 1H)' 6.7 (dd, J = 8.5, 2.4 Hz, IH), 6.25 (bs, 2 
H).). MS(M-H)359. ,f 

30 r " EXAMPLE 267 

2-(4-Amino-2-chloro-jphenylsulfanyi)-benzoth iazole-5-carboiylic acid 
methyl ester (267) 
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2-(4-Amino-2-chloro-pheny^ 
methyl es-sr (267) was prepared (96%) from 2-(2-Chloro^-nitro-phenylsulfanyl)- 
benzothiazole-S-carboxyUc acid methyl ester (2*») by the method of example 90. 

'»H NMR (DMSO-ds) 6 8,3 (d, J = 1.6 Hz, 1H), 8.05 (d. J - 8.4 Hz, 1 H), 
5 7.88 (dd, - 8.4, 1.6 Hz, 1H). 7.55 (d, J = 8.5 Hz,, 1H). 6.89 (d, J = 2.4 Hz, 1H). 6.65 (dd. J 
= 8.5, 2.4 Hz, 1H), 3.9 (s, 3H). MS (M-H) 349. 

EXAMPLE 268 
2^4-Amroo-2,Michloro^^ 

10 acid methyl ester(268) . - , : • ■ - 

2^AmmoH2,6-dicWoro-pheny^ acid 
methyl ester (168) was prepared (93%) from 2-(2,6.Dichloro^-nitro-phenylsulfimyl)- -., 
beiizothiazole-S^arboxylic acid methyl ester (256) in a similar manner as described in 

example 90. ■•.■.,<)*'•, ■.,.).; ■■ ' ■■ V~£ : - - 

15 'H NMR (DMSO-dfi) 6 8.34 (d, J= 1.2 Hz, 1H), 8.09 (d, J - 8.4 Hz, 1H), 

7.93 (dd, J = 8.4, 1.6 Hz, IH). 63 (s, 2H), 6.5 (s, 2H), 3.9 (s, 3H). MS (M-H) 383. 

4-(5-Chloro-benzothiazol-2-ylsulfanyl)-3-methoxy-phenylamtae (269) 

20 4.(5-Chl6ro-benzothia3^-2 : yM^ 

prepared (100%) |^ 

(257), by the method of example 265. 

l H NMR (400MHz. pMSO-d?) 5 7.9 |(d, J =, 8,5 Hz, 1H), 7.85 (d, J = 2.0, 

1H), 7.34^^2.052, lH),7^d,J = 8.3Hz.lH).6.39(d,J-2.0Hz.lH),6.29 
25 (dd,J = 8i.2.1Hz.lH),5i3^,2H),3.7^fe 

EXAMPLE 270 ...... 

3^Dichloro^Mrinuoromethyl-beiizothiazol-2-ylsulfanyI>- 

phenylamine (270) 

30 To a solution of 2-(2,6-dicmoro-4 r nit^henylsuifimyl)-5-trifluoromethyl- 

benzothiazole (258) (840 mg, 1.98 mrool) in EtpAc (20mL) was added tin chloride 
dihydrate (Aldrich, 2.15g! 9.52 mmol) and the resulting mixture was heated to reflux for 
3 hours. After cooled to room temperature, to the mixture was added excess of 4N 
aqueous NaOH solution and the resulting mixture was stiired for 20 minutes. The 
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mixture was filtered through Celite pad and washed with EtOAc. The organic layer was 
separated , washed twice with a brine solution, dried over Na 2 S0 4 , and concentrated 
under vacuum to give compound 270 (755 mg , 96%) product as a pale yellow solid, 
which was used in the next reaction without further purification. 

'H NMR (DMSO-d 6 ) 5 8.20-8.15 (ml 2H), 7.66 (dd, J = 8.4,1.7 Hz, 1H). 
6.88 (s, 2H), 6.50 (s, 2H). MS (M+H) 395. 



EXAMPLE *7V 

l-[5-AmbcH3H:hloro*2^5-trifluoromethyl-benzothiaz6l-2-ylsairanyl)- 
phenylj-ethanone (271) 

The title compound was prepared using the method of example 270; 
starting with l-[3^hloro-5-mtro-2-(5-trifluoro^ 

ethanone(259) (750 mg, 1,67 mmol), tin chloride dihydrate (Aldrich, 1.89 g, 8.37 mmol). 
Compound 271 (755 mg, 100%) was obtained as a yellowish solid. 

'H NMR (DMSO-d*) 5 8.20-8.13 (ra, 2H), 7.66 (dd, J - 8.4, 1.0 Hz, 1H), 
6.96 (d, J - 2.4 Hz, 1H), 6.75 (d, J = 2:4 Hz, 1H), 6.43 (S, 2H), 2 48 (s, 3H). MS (M+H) 
403. 

EXAMPLE 272 

2-(4-Amincn2,6^ichlorcKphcDylsulfaDyl)-benzothiazole-6^arbonitrile 

(272) V- L-'V?:" -io -v,- • 

The title compound was prepared using the method of example 270, 
starting with 2-(2,6^ichloro-4-nitro-pheny^ (260) 
(1.9 g, 4.97 mmol), tin chloride dihydrate (Aldrich, 5.62 g, 24.9 mmol). - Compound 272 
(1.72 g , 98%) was obtained as a yellowish solid. 

l H NMR (400MHz, DMSO-cfe) 6 8;48 (d, J = 1.5 Hz,iH), 7.97 (d, J - 8.7 
Hz, 1H), 7.86 (dd, J - 8.5, 1.7 Hz, 1H), 6.88 (s, 2H), 6.53 (s, 2H). MS (M+H) 352. 

EXAMPLE 273 

2-(4-Araino-2-chloro-phenyIsulfanyl)-ben2otbiazole-6-carbonitri!e 
(273) ..-rtv , " ■ .i 

» : • The title compound was prepared using the method bf example 270, 
starting with 2-(2-chlor6^-nitro-phenylsulfany^ (261) (1.6 
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g, 4.6 mmol), tin chloride dihydrate (Aldrich. 5.21 g. 23.1 mmol). Compound 273 (1.36 
g, 93%) was obtained as a yellowish solid. 
MS(M+H)318 

5 EXAMPLE 274 

2^4-Amin(>-2,^dichIoro-phenylsulfanylhbenzothiiizole-5-carbonitrUe 

(274) 

The title compound was prepared using the method of example 270, 
starting with 2-(2,6wiicMoro4-ri*o^^ ( 262 > 
10 (1.9 g, 4.97 mmol). tin chloride dihydrate (Aldrich, 5.62 g, 24.9 mmol). Compound 274 
(1.40 g, 80%) was obtained as a yellowish solid. 

!H NMR (DMSO-d«) 5 8.35 (d, J - 14 Hz,lH), 8.16 (d, J - 8.5 Hz, 1H), 
7.73(dd,J = 8.4,1.5Hz,lH),6.88(s,2H),6.50 (s,.2H). MS(M+H)352. • 

15 EXAMPLES? 

2-(4-Ammo-2-chloro-phenylsulfanyl)-benzotliiazole.5-carbonitrile 

(275) 

The title compound was prepared using the method of example 270, 
startmgwim2^Woro^nitro-phenylsiiJfanyl)-ben^ (263) (1.59 

20 g.4.58 mmol). tin chloride dihydrate (Aldrich, 5.18 g, 22.9 mmol), Compound 275 (1.35 
g, 93%) was obtained as a yellowish solid. 

'H NMR (DMSO-do) 5 8.32 (d, J - 1.4 Hz, 1H). 8.13 (d, J - 8.1 Hz, IH), 
7.7.1 (dd. J = 8.3. 13 Hz, 1H), 7.54 (d. J = 8.5 Hz, IH), 6.88 (d, J « 2.4 Hz, 1H), 6.65 (dd, 
J = 8.4, 2.4 Hz, IH). MS (M+H) 318. 

25 

g.YAMPLE 276 

l-I5-Amino-3-chloro-2-(5-methyl-benzothlazol-2-ylsulfanyl)-phenyll- 
etbanone (276) 

To a solution of l-[3<hloro-5-mtro-2^5-niemyl-benzothiazol-2- 
30 yl S ul^pheny!) : efl U noneX2„64) (3.87 g, 10.2 mmol) in 2:2:1 ofEtOH/THF/HjO, was 
added ammonium chloride (Aldrich 2.74 g, 51.2 mmol) and iron powder (Aldrich, 2.87 g, 
51.2 mmol). The mixture was refluxed for 3 hours. The mixture was filtered through 
Celite pad while it was hot, washed the Celitcpad with EtOAc. The filtrate was diluted 
with saturated aqueous NaHCOj solution and was extracted 3x with EtOAc (150 mL). 
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The organic layers were combined and washed twice with a brine solution (100 mL), 
dried over Na 2 S04, and concentrated under vacuum. The crude solid was 
chromatographed (0-15% EtOAc in CH 2 C1 2 ) to yield 2.42 g (68%) of compound 276 as a 
pale yellow solid. 

! H NMR (DMSO-d*) 5 8.10 (d, J = 8.1 Hz, 1H), 7.62 (d, J = 1.1 Hz, 1H), 
7.16 (dd, J = 8.1, 12 Hz, 1H), 6.94 (d, J = 2.4 Hz, 1H), 6.69 (d, J = 2.5 Hz, 1H), 6.38 (s, 
2H), 2.46 (s, 3H), 2.40 (s, 3H). MS (M+H) 349. 

Examples 277-307: The compounds illustrated in Table 32 were 
prepared by sulfonylation of the anilines of Table 31 by the method of Example 277 
unless otherwise specified, 

a Table 32 




Example 



H 


C 


D 


V 


W 


X V 


MS(M-H) 


Yield 


277 
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COMe 


CI 


H Cl 


609 


72% 


278 


CI 


H 


COMe 


CI 


/ H * Cl 


""•57S""' 


39% 


279 


CI 


Me COMe 


CI 


H Cl 


589 


73% 


280 


CI 


H 


. •-. H . .../ 


CI 


H CF^ 


567 


68% 


281 


CF, 


H 


H 


CI 


H CF, 


601 


70% 


282 


CI 


H 


' H • 


ci 


H CO^Me 


557 


68% 


283 


CI 


H 


cr 


Cl 


H CQjMe 


557 


68% 


284 


CF, 


H 


H 


ciconh, ii 


576 


14% 


285 


CF, 


H 




cicOnh, h 


610 


"55% 




r- ■ 
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CICN4H 
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67% 
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CFn 
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CI 
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635 


65% 




Zoo 


CFi 


H 
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H 


Cl 


563 


72% 






CI 


H 


Cl 


Cl 


H 


CF 3 


601 


61% 


r 
j 


zyu 
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Cl 


Cl 


H 
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635 


76% 
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Cl 
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CF 3 


609 


32% 




292 
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Cl 


H 
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643 


29% 
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CI 
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Cl 


CN 
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558 


71% 
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TT 
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CN 
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592 


83% 


10 
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CN 
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88% 
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CN 
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1 r 
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CN 
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H CN«H 


601 


77% 
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Cl 


HCN4H 


635 


82% 
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Cl 


Cl 


H CONH2 


601 


77% 
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Cl 


HCN«H 


567 


78% 
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601 
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589 
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H 


Me 


569 


74% 



yYAMPI,E277 

25 N _(3_Acetyl-5H:hlor©^K5<MAn>- bc i^ 
chloro-4-trifluoromethyl-benzenesulfoiiainide (277) 

To a 1M solution of l-[5-Amino-3-chloro-2.(5-chloro-benzothiazol-2- 
ylsulfanyl)-phenyl]-ethanone, (265) (4.12 g, 11.19 nunol) in pyridine, obtained from 
Aldrich, was added 2K5hloro^trifluoromethyl-benzenesulfonyl chloride (3.75 g, 13.43 

30 mmol) and heated to 90 °C for 1.5 "hours. The crude reaction mixture was concentrated 
under vacuum, partitioned between 2M aqueous HC1 (100 mL) and EtOAc (100 mL), and 
extracted 3 times with EtOAc (100 mL). The combined organic layers were washed 
twice with saturated aqueous brine (100 mL), dried over Na 2 SO«, concentrated under 
vacuum, purified by column chromatography (0-5% Et 2 0 in CH 2 Cl 2 ). and triturated with 
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CHjCb/hexane mixture with 0.5 mL of MeOH added to yield compound 277 (4.9 g, 
72%) as an off white solid. 

'H NMR (400MHz, DMSO-d«) 8 11 .9 (s, IK), 8.43 (d, J = 8.2 Hz, 1 H), 
8.23 (s, 1H), 8.01 (bd, J = 7.2 Hz, 1H), 7.95 (d, J = 8.6 Hz, 1H), 7.9 (d, J = 2.1 Hz, 1H), 
5 7.48 (d, J = 2.4 Hz, 1H), 7.42 (dd, J = 8.6, 2.1 Hz, 1H), 7.31 (d, J - 2.4 Hz. IK). 2.45 (s, 
3H). MS (EI): m/z 609 (38, M-H). 610 (10, M-H), 61 1 (50, M-H), 612 (12, M-H), 613 
(20, M-H), 614 (5| M-H), 615 (3, M-H). 

EXAMPLE 278 

1 0 N-[3-Acety-5-chloro-4-(5-chloro-benzothiazol-2-ykulfariyl)-phenyI]- 
2,4-dichloro-benzenesuIfonamide (278) By the method of example 93. 

'H NMR (DMSO-dfi) 8 11.8 (s, 1H), 8.24 (d. J = 8.6 Hz, 1H), 8.1-7.95 (m, 
2 H). 7.91 (d, J = 2.0 Hz, 1H), 7.71 (dd, J - 8.6, 2.1 Hz, 1H). 7.45 (d. J = 2.4 Hz, 1H), 
7.42 (dd, J = 8.6, 2.1 Hz. 1H), 7.29 (d, J = 2.4 Hz, 1H). 2.45 (s, 3H). MS (M-H) 575. 
15 :• ■■■ ■ 

' 77 ■ r'- '' EXAMPLE 279 ' 

N-(3-Acetyl-5-chIoro-4-(5-cbloro-benzothlazol-2-ykuI(anyl)-phenyl}- 
2,4-dichloro-5-methyl-benzenesuEfonamide(279) 

'H NMR (DMSO-dfi) 8 11.8 (s. 1H), 8.3 (s, 1H), 7.98 (d. J - 8.6 Hz, 1H), 
20 7.93-7.9 (m, 2H). 7.46 (d, J = 2.4 Hz, 1H), 7.42 (dd, J = 8.6, 2.1 Hz. IH), 7.3 (d, J = 2.4 
Hz. 1H). 2.45 (s. 3H). 2.4 (s, 3H). MS (M-H) 589. 

. ^--v-- EXAMPLE 280 " 
2,4-Dichloro-N-[3-chloro-4-(5-trinuoromethyl-benzothla2ol-2- 
25 ybulfanyl)-phenyl)-benzenesulfohBmide(280) 

'H NMR (400MHz, DMSO-de) 8 1 1.6 (s, 1 H). 8^3-8.16 (ni. 3 H), 7.96 
(bs, 1 H), 7.88 (bd, J = 8.6 Hz, 1H), 7:75-7.67 (m, 2 H), 7.4 (bs, 1H), 7.23 (bd, J = 10.7 
Hz, 1 H). MS M-H) 567. 

30 • EXAMPLE 281 - 

2-Chloro-N-[3-chIoro-4-(5-trifluoromethyl-benzothlazoI-2-ykulfanyl)- 
phenyl]-4-triiluoromethyl-benzeaesulfonamide (281) 
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»H NMR (400MHz, DMSO-d*) 8 1 1.8 (s, 1 H). 8.4 (d, J = 8.3 Hz, 1 H), 
8 23 (bs, 1 H). 7.98-7.94 (m. 2 H), 8.03 (bd, J = 8.4 Hz, 1 H), 7.9 (d, J = 8.6 Hz, 1H), 7.69 
(bd, J = 10.1 Hz, 1 H), 7.44 (d, J = 2.4 Hz, 1 H), 7.25 (dd. J = 8.5, 2.4 Hz, 1 H). MS (M- 
H)601. 

5 

F Y AMPLE 282 

2.p-Chloro-4-(2,4-dichloro-benzeaesuironylaintoo)-phenylsulfanyl]- 

benzothiazole-5-carboxylic acid methyl ester(282) 

'H NMR (DMSO-d*) 5 11.5 (s, 1H). 8 32 (d, J" 1.5 Hz, 1H), 8.19 (d, J = 
10 8.6 Hz, 1 H), 8.08 (d, = 8.4 Hz, 1H), 7.96 (d, J = 2.0 Hz, 1H), 7.92 (dd, J = 9.1 , 1 .6 Hz, 1 
H). 7.88 (d, J = 8.6 Hz, IH). 7.73 (dd, J = 8.6, 2.1 Hz, 1H), 7.4 (d, J = 22 Hz, 1H), 7.22 
(dd, J = 8.2, 2.0 Hz, 1 H). 3.9 (s, 3H). MS (M-H) 557. 

■7. Y AMPLE 283 

15 2-[2,6-Dichloro-4-(2»4-dicWoro-beDzenesnlfonylainiiio)- 

phenylsulfanyll-beozothiazol^artoxylic add methyl ester(283) By the method of 

example 93,;i:-;.. '■•«.•. ' 

'H NMR (DMSO-d«) 6 11.9 (s, 1H), 8.32 (d, J = 0.9 Hz, IH), 8.22 (d, J = 

8.6 Hz, I H), 8.09 (d, = 8.4 Hz, IH), 8.0 (d, J = 1.9 Hz, IH), 7.92 (dd. J = 8.4, 1 .6 Hz, 1 
20 H).7.75(dd,J=,8.6.2.1Hz,lH),7.4( S ,2H),3.9(s;3H). MS(M-H)591. ■■■■ 

FYAMPLE284 

2-[2-Chloro^K2<blor<Hl-trifluoromethyl-benzenesulfonylamtao)- 

phenybulfanyll-benzothiazole-6-carboxyUe acid amide (284) 

25 2-[2 r Chloro-4-(2-chloro-4-trinuoromemyl-benzenesulfonylamino)- 

phenylsultoyl]-b^zotWazole-6^xylic acid amide (284) was prepared (14%) from 

2-cMoro-N-[3-cMoro-4-(6-cyano*^^ 
benzenesulfonamide (296) by the method of example 303. 
«H NMR (DMSO-d,) 8 1 1 .8 (s. IH). 8.42 (d, J = 1.3 Hz, IH), 8.38 (d. J = 8.5 Hz, 1 H), 
30 8.21 (bs, IH). 8.05-7.99 (m. 2H). 7.94 (dd, J = 8.6, 1.5 Hz, 1 H). 7.89-7.83 (m, 2H), 7.45 
(s, IH), 7.42 (d, J = 1.9 Hz, IH), 7.24 (dd, J = 8.5, 2.1 Hz, IH). MS (M-H) 576. 
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EXAM?M5 ?8g 

2-[2 9 6*DichIorMK2-ch!oro-^trifluoromethyl-beozeasuironylainino)* 
phenylsuIfanyll-benzothiazoIe-6-carboxyHc add amide (285) 
2-[2,6-Dichlorp^-(2-chlortF4-trifluorom 
5 phenylsulfanyl]-benzothiazole-6-caxboxylic acid amide (285) was prepared (55%) from 
2<hlorc>-N-[3 l 5-dichloro^K6-cyano^ 

trifluoromethyl-benzenesulfonamide (294), by the method of example 303. 

■HNMR (DMSO-d«) 8 12.0 (bs, IH), 8.48-8.4 (m, 2H), 8.23 (bs, 1H), 
8.05-8.0 (m, 2H), 7.95 (dd, J = 8.5, 1.7 Hz, 1 H), 7.85 (d, J = 8.5 Hz, 1H), 7.48 (s, IH), 
10 7.4(s,2H). MS(M-H)610.-: > 

EXAMPLE ?86 
2-Chloro-N-{3-chIoro^IHlH-^ 
ylsulfanyl)-phenyl}-4-trifluororaethyl-benzenesalfonamide 

15 2-raioTo-N-{3-chloro-4-[6-(lH^ 

phenyl} -4-trifluoromethyl-benzenesulfonamide (286) was prepared (67%) from 2-chloro- 

N-[3-chloro-4-(6-cyano-ben»to^ ■** 

benzenesulfonamide (296) ), by the method of example 301.. 

l H NMR (DMSO-de) 8 8.62 (bs, 1H), 8.36 (d, J = 8.5 Hz, IH). 8.19 (bs, 
20 1H), 8.08 (d, J = 8.1 Hz, 1H), 8.04-7.95 (m, 2H), 7.84 (d, J = 8.6Hz, lH),7.38(d, J = 2.0 ; 

Hz, IH), 7.2 (dd, J = 7.9, 1.8 Hz, 1H). MS (M-H) 601. 

EXAMPLE ?S7 L:V 
2-Chlor&-N-{3,5-dichIoro-4-I6-(lH.tetrazol-5-yI)-beiizothiazol-2- 
25 ylsuIfanyJ]-phenyl}-4-trifluoromethyUbenzenesulfonamidc (287) 

2-CMoro-N-{3,5^icMoro-4{6-(lH^^ 
ylsul£anyl]-phenyl}-4-trifluoromethyl-benzenesulfonamide (287) was prepared (65%) 
from 2-cMoro-N-[3,5-dichloro-4-(6^cyano-be 

trifluoromcthyl-benzenesulfonamide (294) by the method of example 301. 
30 ! H NMR (DMSO-d 6 ) 8 8.65 (bs, IH), 8.44 (d, J - 8.4 Hz, ltt), 8.24 (bs, 

IH), 8.0_9 (d, J = 8.6 .Hz, J H), 8,06 r 7.98 (m, 2H), .7.4.(bs, 2H). MS (M-H) 635. 
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EXAMPLE 288 
2-Chloro-N-[4-(5-chloro-benzothiaiol-2-ylsulfanyI)-3-mcthoxy- 

phenyl]-4-trmuoromethy»-benzenesulfoaainide (288) By the method of example 93. 

'H NMR (DMSO-d«) 8 1 1.5 (s, IH). 8.4 (d, J = 8.3 Hz, IH), 8.2 (bs, 1H). 
5 8.01 (d, J = 8.3, 1H), 7.89 (d, J = 8.5 Hz, 1H), 7.87 (d, J = 2.1 Hz. 1 H). 7.63 (d. J = 8.4 
Hz. 1H). 7.38 (dd, J = 8.6, 2.0 Hz, IH). 6.96 (d, J = 2.0 Hz, 1H), 6.83 (dd, J = 8.4, 2.1 Hz, 
lH),3.8(s,3H). MS (M-H) 563. 

EXAMPLE 289 

10 2 ,4-Dichloro-7V-[3^-dichloro-4-(5-trifluoromethyl-benzotIiiazol-2- 

ylsulfanyl)-phenyll-beiizenesulfonamide (289) £ 

«H NMR (DMSOdfi) 5 11.90 (s, IH), 8.25-8.15 (m, 3H), 7.98 (d, J = 2.0 
Hz, IH), 7.76-7.67 (m, 2H), 7.38 (s, 2H). MS (M-H) 601 

15 EXAMPLE 290 

2-Chloro-7V-p,5-dichloro-4-(5-triflaoromethyl.benzotblazol-2- 

ylsulfanyl)-pbenyll^trinuoromeUiyl-benzene$ulfoBaiiilde(290) 

'H NMR (DMSO-ds) 6 1 1 .90 (br s, IH), 8.43 (d, J - 8.4 Hz. IH), 8.26- 
8.15 (m, 3H), 8.03 (dd, J- 8.4, 1.7 Hz, IH). 7.68 (dd, J = 8.6, 1.6 Hz, IH). 7.40 (s, 2H). 
20 MS (M-H) 635. ^ ; " ' 

FXAMPLE291 

M[3-Acetyl-5-chloro-4-(5-*rttluorometbyl-benzothiazol-2-ylsulfanyl> / 
phenyl]-2,4-dlchloro-benzenesulfonainide(291) 

25 'H NMR (DMSO-d 6 ) 6 1 1.80 (br s, IH), 8.25 (d, J - 8.6 Hz, IH). 8.22- 

8.15 (m, 2H), 7.97 (d, J = 2.1 Hz, IH), 7.72 (dd, J = 8.6, 2.1 Hz, IH), 7.69 (dd, J = 8.6, 
1.6 Hz, IH), 7.46 (d, J = 2.4 Hz, IH), 7.31 (d, J = 2.4 Hz. IH). 2.47 (s, 3H). MS (M-H) 
609. - ■ ' ■ ^ : • ' f 1 ' ' "7' ' ' 

30 EXAMPLE 292 

W-[3-Acetyl-5-chloro-4-(5-triQuoromethyl-benzbthiazol-2-ybiilfanyI> 

pbenyl]-2-chloro-4-trinuoromethyl-benzenesulfonamide(292) 
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'H NMR (DMSO-d«)6 11190 (brs, IK), 8.42 (d, J - 8.1 Hz, 1H), 8.23- 
8.17 (ni, 3H), 8.01 (dd, J - 8.5, 1.4 Hz, 1H). 7.65 (dd, J = 8.5, 1 ' 5 Hz, 1H), 7.44 (d, J = 
2.4 Hz, IK), 7.36 (d, J = 2.4 Hz, IK), 2.48 (s, 3H). MS (M-H) 643. 

5 EXAMPLE 293 

2,4-Dichloro-7V-(3,5-dJchloro-4-(6-cyan&-benzothiazol-2-yl$ulfanyl}- 
pbeoy))-benzenesu!fonamide (293) 

'H NMR (DMSO-d«) 5 11.90 (brX 1H), 8.49 (d, J= 1.1 Hz, IK), 8.23 (d, 
J = 8.6 Hz; 1H), 7.97 (d, J = Hz, 1H), 7^96 (d, J - 8.5 Hzl 1H), 7.86 (dd, J = 8.5, 1.6 
10 Hz,lH),7.74(dd,J = 8.6,2.0Hz,lH),7.38(s,2H). MS(M-H)558! 

' EXAMPLE 294 '''' ■ 

2-Chlor(hA r -[3^Hlicblor(>-4-(6-cyano-benzothiazol-2-ylsuIfanyl> 
phenyl]-4-trifluoromethyl-benzenesulfonainide(294) 

15 'H NMR (DMSO-d«) 81 1 .90 (br s>'lH), 8.49 (d, J - 1.5 Hz, 1H), 8.43 (d, 

J = 8.1 Hz, 1H), 8.24 Cat 'si 1H^ 8:ro (idd, J - 6.2, i^H^n^7^7 (^,J=B.S Hz, IK), 
7.87 (dd, J = 8.5, 1.7 Hz, 1H), 7.40 (s, 2H). MS (M-H) 592. ^ u " ' ' 

- : * • ■ example i9> : ' ; - ■• ? ; ! 

20 2,4-Dichloro-A'-|3-chloro-4-(6-cyano-benzothiazol-2-yIsuiranyl)- 
phenyI]-benzenesnlfonamide (295) 

'H NMR (DMSO-cU) 8 1 1.60 (brs, IK), 8.49 (d, J - 1.8 Hz, IK), 8.18 (d, 
J = 8.6 Hz. IK), 8.00-7.94 (m, 2H), 7.90-7.84 (rt, 2H), 7.72 (dd, J = 8.6, 2.0 Hz, 1H), 
7.41 (d. J = 2.3 Hz, 1H); 7.23 (dd, J - 8.5, 2AHz, lK)l MS^M-H) 524. 
25 a "'"" v '" - S " ' """^ 

"'" ' EXAMPLE 296 " 

2-Chloro-A r -[3-chloro-4-(6-cyaDo-benzotbiazoI-2-ylsiiiraDyl)-pbenyl]-4- 
trifluoromethyl-benzenesulfonamide(296) 

*H NMR (DMSO-d() 5 11.78 (brs, 1H). 8.48 (br s, m), 8.39 (d, J = BjO 
30 Hz, 1H), 8.22 (br s. 1H), 8.02 (br d, J = 8.4 Hz, IK). 7.97 (d, J = 8.6 Hz, 1H), 7.90 (d, J = 
8.6 Hz, IK), 7.86 (dd, J= 8.5, 1.5 Hz, 1H), 7:43 (<£ J = 2.3. Hz, 1H), 7.25 (dd, J = 8.5, 2.4 
Hz,iH)VMS^H)'558: ' ' r -'>'-'*- ! " u a-*—-' ' 



174 



(C) 2003 Copyright Derwent Information Ltd. 



PCTAJSOO/18178 

WO 01/00579 

EXAMPLE 297 

2,4-Dichloi^A43,:^ 
pheaylI-benzenesulfonamide(297) 

«H NMR (DMSO-d*) 5 1 1 .90 (br s , 1H), 8.36 (d, J = 1 .1 Hz, 1H), 8.23 (d, 
j = 8.5 Hz, 1H). 8.16 (d, J = 8.2 Hz, 1H), 7.98 (d, J r 2.0 Hz, IH), 7.77 (dd. J = 8.5, 1.5 
Hz. IH). 7.73 (dd, J - 8.4. 2.0 Hz. 1H). 7.38 (s. 2H), MS (M-H) 558. 

FX AMPLE ??8. 

2^hloro-A43^dlchlorM-(5^ 
phcnylH-trifluoromethyl-benzencsulfonamide (298) 

■H NMR (DMSO-d*) 8 11.98 (br s, IH), 8.43 (d, J = 8.3 Hz, IH), 8.35 (d, ^ 
J = 1.5 Hz, IH). 8.23 (br s. IH), 8.15 (d. J = 8.2 Hz. IH). 8.03 (dd, J = 8.4, 1 .0 Hz, IH), 
7.76 (dd. J = 8.4. 1.4 Hz. IH). 7.40 (s. 2H). MS (M-H) 592. 

EXAMPLE 299 
2,4-Dichloro-AH3^ 
phenyll-benzenesulfonamide . = 

'H NMR (DMSO-de) 811 .60 (br s, IH), 8.36 (d, J = L5 Hz. IH). 8.18 (d. 
J = 8,6 Hz, IH), 8.15 (d, J = 8.3 Hz, IH), 7.96 (d. I - 2.0 Hz. IH). 7.88 (d. J = 8.6 Hz, 
IH), 7.75 (dd. J - 8 : 4. 1,5 Hz, IH), 7.72 (dd. J = 8.5. 2.0Hz, lH).7.40(d, J = 2.4 Hz. 
IH). 7.23 (dd, J = 8.5. 2^4 Hz. IH). MS (M-H) 524. ,. ^ - 

example ?pq , ( 

2-Chloro-N-[3-chlor^(^yano-benzotbia^ 
trifluoromethyl-benzenesalfoiianiide(300) 

l H NMR (DMSO-d*) 8 11.70 (br s. IH). 8.39 (d, J = 8.4 Hz, IH), 8.35 (d, 
J = 1 4 Hz, IH). 8.21 (br s. IH). 8.13 (d. J = 8.4 Hz. IH). 8.03 (dd. J = 8.5. 1.5 Hz. IH). 
7.88 (d. J =' 8.6 Hz, 7.75 (dd, J = 8.4, 1.6 Hz. IH), 7.43 (d. J = 2.4 Hz, IH). 7.24 (dd, 
J = 8.5,2.4 Hz, 1H). .MS (M-H) 558. . , 

• // FV AMPLE 301 ... . . . - >•• 

ylsulfanyll-phenyl)-bettzenesulfonamlde(301) 
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To a solution of 2,4-dichloro-^-[3 f 5-dichloro-4-(5-cyano-bcnzothiazol-2- 
ylsulfanyi)-phenyl]-benzenesulfonamide (297) (250 mg, 0.45 mmol) in toluene (5 mL), 
was added azidotrimethylsilane (Aldrich, 0.12 mL, 0.90 mmol) and dibutyltin oxide 
(Aldrich, 1 1 mg, 0.045 mmol). The resulting mixture was heated at 90 °C overnight (15 
5 hours). A 1M aqueous solution of HC1 (50 mL) and ice was added and the crude reaction 
mixture was extracted 3x with EtOAc (50 mL). The organic layers were combined and 
washed twice with a brine solution (1 00 mL), dried over NajSO*, and concentrated under 
vacuum. The crude solid was chromatographed (20% EtOAc in CH2CI2. then 10% - 
MeOH in CH 2 CI 2 ) to yield 209 mg (77%) of product as a white solid. 
10 ! H NMR (DMSO-d 6 ) 8 8.44 (d, J - 1 .7 Hz, 1 H), 8.21 (d, J = 8.6 Hz, 1 H), 

8.16 (d, J - 8.4 Hz, 1H), 8.01 (dd, J = 8.4, 1.7 Hz, 1H), 7.96 (d, J = 2.0 Hz, 1H). 7.72 (dd, 
J - 8.6, 2.0 Hz, 1H), 7.38 (s, 2H). MS (M-H) 601. 

EXAMP11E301 
15 2-Cfaloro-AM3^icUoro^[5K^ 

ykulfanyi]-phenyl}-4-trifluoromethyl-beiizeDesulfonamide (302) 

The title compound was prepared by the method of example 301. 
! H NMR (DMSO-d*) 8 8.44 (d, J m 1.5 Hz, 1H), 8.42 (d,7 = 8.4 Hz, IH), 
8.23 (d, J - L3 Hz, 1H), 8.15 (d, J = 8.4 Hz, 1H), 8.02 (dd, J - 8.4, 1.4 Hz, 1H), 7.40 (s, 
20 2H). MS(M.H)635v=-r V .v:H / ■ 

2-12,6-Dichloro-4-(2 > 4.dichloro-benzenesulfonylamIno>- 
pbenylsulfanyl]-benzothiazole-5-carboxyIic acid amide (303) 

25 . To a solution of 2,4-dichloro-M[3,5-dichloro-4-(5-cyano-benzothiazoU2- 

ylsulfanyl)-phenyl]-benzenesulfonamide (297) (250 mg, 0.45 mmol) in /ert-butanol (10 
mL), was added KOH (EM Science Product, 126 mg; 2.25 mmol). The resulting mixture 
was refluxed for 1 hour. After cooling to room temperature, a 1M aqueous solution of 
HC1 (50 mL) was added and the crude reaction mixture was extracted 3x with EtOAc (50 

30 mL). The organic layers were combined and washed twice with a brine solution (100 
mL), dried over Na 2 S04, and concentrated under vacuum. The crude solid was 
chromatographed (20% EtOAc in CH 2 C1 2 , then 10% MeOH in CH2CI2) to yield 207 mg 
(80%) of compound 303 as a white solid. 
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'H NMR (DMSO-ds) 8 1 1.80 (s, 1H), 8.33 (br s, 1H). 8.22 (dd, J = 8.5, 1.9 
Hz. 1H). 8.08 (br s, 1H). 8.03-7.96 (m, 2H). 7.85 (m. IH). 7.74 (m. 1H). 7.47 (br s, 1H). 
7.38 (s.2H). MS(M-H)578, 

5 FXAMPUS 304 

2,4-Dichloro-N.{3-chloro-4.(5^1H-tetrazol.5-yl)-beii2ottiiazol-2- 

ykulfanyll-phenyD-benzenesulfoiiamide (304) The title compound was prepared by the 

method of example 301. 

'H NMR (DMSO-d*) 5 8.44 (d, J - 1.5 Hz, IH), 8.17 (d.-J - 8.6 Hz, 1H). 
10 8.14 (d, J = 8.4 Hz, IH), 8.01 (dd, J = 8.4, 1.6 Hz, IH). 7.95 (d. J = 2.1 Hz, 1H), 7 87 (d, J 
= 8.6 Hz, IH), 7.71 (dd, J = 8.6. 2.1 Hz. IH), 739 (d, J = 2.4 Hz, IH). 7.21 (dd, J- 8.6. 
2.4Hz, IH). MS(M-H)567. 

F.Y AMPLE 305 

ybulfanyl]-phenyl}-4-trifluoromethyl-beiizenesiilfonamide(305). 

The title compound was prepared by the method of example 301. 

l H NMR (DMSO-de) 5 8.43 (d. J - 1.5 Hz, IH), 8.36 (d, J - 8.4 Hz, IH), 
8.17 (d. J = 1.4 Hz. IH), 8.12 (d, J = 8.4 Hz, IH), 8.03-7.96 (m. 2H). 7.85 (d, J = 8.6 Hz, 
20 lH),7.40(d,J = 2.4Hz,lH).7.20(dd.I = 8.6,2.4Hz.lH). MS(M-H)60lV 

F.XAMPLE 306 
jy-[3-AcetyV5-chlor<*4K5MM^ 
2-chloro-4-trinuoromethyl-benzenesulfonamlde(306). ^ - 
25 'H NMR (DMSO-ds) 8 11.90 (br s, IH), 8.43 (d. J = 8.1 Hz, IH), 8.23 (d, 

J = 1.2 Hz. IH). 8.01 (dd, J = 8.4. 1 .1 Hz, IH), 7.78 (d, J = 8.2 Hz. IW), 1.62 (s, IH). 7.46 
(d, J - 2.4 Hz, IH), 7.29 (d. J = 2.4 Hz, IH), 7.19 (dd, J = 8.5. 1.2 Hz. IH), 2.47 (s, 3H). 

2.40 (s.3H). MS(M-H)589. 

30 F.Y AMPLE 307 

7V-[3Mcetyl-5-chloro4K5-niethyl-benzothiazol-2-ylsulfanyI)-pheny^ 

2,4-dichloro-5-methyl-benzenesulfonamlde(307) 
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! H NMR (DMSO-d*) 6 1 1 .70 (br s, IH), 8.28 (s, 1H), 7.92 (s. 1H), 7.80 (d, 
J - 8.1 Hz, 1H), 7.64 (s, IH), 7.45 (d, J - 23 Hz, IH), 7.29 (d, J « 2.3 Hz, IH), 7.19 (dd, 
J = 8.2, 1.5 Hz, 1H), 2.48-2.38 (m, 9H). MS (M-H) 569. 

EXAMPLE 308 
3-Hydroxy-6-methy Iquinolin e (308) 

A solution of 3-Amino-6-methylquinoline [(1.21g, 7.65mmoI), prepared 
according to J.Chem.Soc.2024-2027(1948) Moricy, J. S.; Simpson, J. C. E.] in 6N 
H2SO4 (25ml) was cooled in an ice bath. To the solution NaNCh (560mg, 8.10mmol) in 
water (2ml) was added and stirred for 30mih at 0 degrees. Separately 5% H2SO4 was 
refluxed and above Diazo reaction mixture was added to this refluxing solution. After 
30min the reaction mixture was cooled to room temperature, and was neutralized by 6N 
NaOH. The resulting insoluble material was collected by filtration. This solid was 
reciystallized by CHCh/AcOEt to afford compound (308) (348mg • 29%). 

'H NMR (300toHz,DMSO-d 6 ) 8 7.34 (1H, dd, J=1.9, 8.6Hz), 7.42(1H, il, 
J=2.8Hz), 7.55 (1H, s), 7.79 (1H, d, J=8;6Hz), 8.50 (IH, d, J=2.8Hz). 

EXAMPLE ?0? 
3-(2,6-DichIoro-4-nitro-phenoxy>^-methyI-quInoline (309) 
To a solution of 3-Hydroxy-6-mi5thylquihblihe (308) (34Smg, 2. 1 9mmoI) 
in DMF (3.5ml), was added NaH (60% oil suspension, 90mg, 2.25mmol) in one portion 
at room temperature. After 5min 3,4,5-Trichloronitorobenzene (509mg, 2.25mmol) in 
DMF (2ml) was added and the reaction mixture was heated at 50 degrees with stirring for 
2hr. After cooling to room temperature: Ice/wafer was added to the reaction mixture, 
which was then acidified with 2N HC1 and extracted twice with AcOEt Organic layer 
was washed with Brine, dried oVer anhydrous MgS0 4 , and concentrated. Crude residue 
was purified by column chromatography (Hexiane/AcOEt=4/l, 80g of silica gel) to afford 
compound 309 (5 10mg; 67%).- 

l H NMR (300MHz,DMSO-d6) 5 7.52-7.57(2H,m), 7:61 (1H, s), 7.94(1H, 
d, J=8.6Hz), 8.63 (2H, is), 8.8iS (1H. d, J=2;9Hz). : ' ^ ;j " " r 



EXAMPLE 31P 

3-(2,6-Dichloro-4-nitro-phenoxy>»quJnoline-6-carboxylic acid (310). 
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A solution of 3-(2,6-Dichloro^-nitro-phnoxy)-6-mcthyl-quinoline(309) 
(SlOmg. 1.46mmol) and chromium (VI) oxide (292mg, 2.92mmol) in c IfcSCVHzO 
=2.4ml/4.7ml was heated at 100 degrees while three 292mg portions of chromic 
anhydride were added eight hour intervals. After 32hr heating was stopped and allowed 
5 to stand for over night. Insoluble material was collected by filtration, and this solid was 
washed with water twice to afford compound (310)(443mg, 80%). 

'H NMR (300MH2.DMSCW6) 5 7.94 (IH, d. J=3.0Hz), 8.14(2H, s), 8.56 
(1H, s), 8.65 (2H, s), 9.09 (1H, d, J=3.0Hz). 

10 EXAMPLE 3" 

3^2,6-Dlchloro-4-nltro-phenoxy)-qBtaoline-6-carboxylic acid methyl 

ester (311) ....... 

To a solution of 3K2,6-DicUoro^tro-phenoxyH«noline^arboxylw 

acid (310) (443mg. q.93mmol) in dry THF (20ml) was added CH 3 Nj in Ei;0 solution 
15 [Prepared from Nitrosomethylurea (1.65g) and 50%KOH (5ml)]. This mixture was 

stirred at room temperature for lhr. AcOH (1ml) was added to the reaction mixture. 

which was then concentrated. SatNaHCO, was added to the residue, which was 

extracted twice with AcOEt. Organic layer was washed by Brine, dried over anhydrous 

MgS04. and concentrated to afford compound 311 (415mg). 
20 . .• ,;HM^(3p0MHzJ5^ 8 J.89 (3H, s). 5.75(2H, brs). 6.76 (2H. s). 

7.73 W&WmiW GHt •)..W?.JClH.A.W*-(«i.d.*49H«). .. 

, F-y AMPLE 312 - 

W^AmiB^, 6-dichloro r phenoxyH u « no,ine - 6 - carb ? lc y ,lc * cid methyl 

25 ester (312) • r _ . 

To a solution of 3K2.6-Dichlpro^-nitro-phenoxy>qmnOtine-fr<arboxylic 

acid methyl ester (311) (0.93mmol) and NH4CI. (283mg. 5.3mmol) in EtOHmOVwater 
(8ml/l6ml/lml )was added Iron powder (296mg. 5.3mmol). The reaction mixture was 
refluxed for 4hr. Insoluble materials were removed by Celite pad. which was washed by 
30 THF, acetone and then EtOH. The filtrate was concentrated, and sat NaHCCfe was added 
and extracted twice with AcOEt. Organic layer was washed by brine, dried over 
anhydrous MgSO*. and concentrated to afford compound 312 (372mg, over weight). 
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*H NMR (300MHz l DMSO-d<) 8 3.89 (3H, s). 5.75(2H,s), 6.76 (2H. s), 
7.73 (IH, d, J=2.9Hz), 8.09 (2H. s), 8.67 (1H, s), 8.94 (IH, d, J=2.9Hz). 

EXAMPLE 31? 

3-Hydroxy-8-quinolinecarboxylic acid methyl ester (313) 

To the mixture of 8-Quinoline carboxylic acid (500mg, 2.89mmol) in THF 
(80ml) was added CH 2 N 2 in Et 2 0 sol. [Prepared from Nitrosomethylurea (1.65g) and 
50%KOH (5ml)] at room temperature. The reaction mixture was stirred for 12 hr and 
then concentrated to give the intermediate ester. - 

'H NMR (300MHz,DMSO-d*) 5 3.92 (3H, s). 7.60-7.70 (2H, m), 7.93- 
7.96(1H, m), 8.14-8.17 (1H, m), 8.44-8.48(lH, m), 8.97-8.99(lH, m) 

To a solution of the intermediate 8-Quinolinecarboxylic acid methyl ester 
(2.89mmol) in AcOH (4ml) was added 30% H2O2 (0.6ml); The reaction mixture was 
heated at 85 degrees for 7.5hr. The reaction mixture was treated with sat NaHCOj, and 
extracted six times with CHCI3. Organic layer was dried over anhydrous MgS0 4 , and 
concentrated. Crude residue was triturated with CHCIj/Toluene to provide compound 
313 (256mg, 44%, in 2 steps). 

! H NMR (300MHz,DMSO-d<s) 6 3.89 (3H, s), 7.52(IH, d, J=6.9Hz). 7.57 
(1H, d, J-t.5Hz), 7.66 (1H, dd, J=1.5, 6.9Hz), 7.95 (1H, dd, J=1.5, 8.IH2), 8.63 (1H, d, 
J=2.7Hz) t 10.5 (lH.br s). 

3*(2,6-DichIoro-4-nitro-phenoxy)-quinoline-8-carboxylic acid methyl 

ester (314) 

To a solution of 3-Hydroxy-8-quinolinecarboxylic acid methyl ester (313) 
(256mg, 1.26mmol) and 3,4,5-Trichloronitrobenzene (294mg, UOmmol) in Acetone 
(40ml) was added K 2 COj (870mg, 6.30mmol). This mixture was refluxed for 3.5hr. The 
reaction mixture was cooled to room temperature and insoluble materials were removed 
by Celite filtration. The filtrate was concentrated and the residue was purified by column 
chromatography. (Hexane/AcOEt^/l , 80g of silica gel) to afford compound 314. 

*H NMR (300MHz,DMSO-d6) 5 3.92 (3H, s), 7.67(1H, dd, J=7.3Hz), 7.79 
(IH, d, J=2.9Hz), 7.88 (IH, dd, 1-1.5. 7.3Hz), 9.Q5 (IH, d, J=2.9Hz). 
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3-(4-Amino-2, 6-dichIoro-phenoxyH«"noline-8-carboxylic acid methyl 

ester(315). 

To a solution of 3-(2,6-Dichloro^-niti^phenoxyKuinolme-8-carboxylic 
5 acid methyl ester (314) (1.26mmol) and NKtCl (370mg, 6.91mmol) in EtOH/THF/ H 2 0 
=8ml/4mV2ml was added Iron powder (386mg, 6.91mmol). The reaction mixture 
was.refluxed for 3.5hr. After cooling to room temperature and insoluble materials were 
filtered by Celite filtration.. The filtrate was concentrated and sat NaHC03 was added to 
the residue, which was extracted twice with AcOEL Organic layer was washed by Brine, 
1 0 dried over MgSC-4, and concentrated. Crude residue was purified by column 
chromatography (Hexane/AcOEt=2/l, 80g of silica gel) to afford compound 31S 

(543mg). ; . . 

'H NMR(300MHzJ>MSO-d«) 8 3.91(3H, s), 5.77(2H, br s), 6.78 (2H, s), 
7.50 (lH,d, J-3.0HZ), 7.61 (IK, do, J-S.iHz), 7.81 (iH,dd, J-1.4. 6.4Hz), 8.08 (lH, dd, 
15 J=1.4Hz, 6.4Hz). 8.93 (IH, d, J=3.0Hz). 



Table 33 




, Example 



20 # 


V 


X 


Y 


Z 


316 


H 


CI 


H 


CI 


317 


H 


F 


F 


H 


318 


H . 


F 


H 


F 


319 


CI 


Me 


Me 


H 



25 . ..- -■■ 

KX AMPLE 316 
3-chlor<K4- (3^-dichloro-phenylsulfanyl)-phenylamine (316). 
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A solution of potassium t-butoxide (1M in THF) (13 ml) was added via 
syringe to a solution of 3,5 dichlorothiophcnol (2.37 g) and 3-chloro-4-fluoro- 
nitrobenzene (2.3 g) in THF (20 mL). The exothermic reaction was allowed to stir until it 
cooled to room temperature. It was poured into water. The resulting solid was collected 
5 by filtration and rinsed quickly with ether to leave the intermediate nitro compound. (3.5 
g). This was dissolved in ethyl acetate at reflux. Tin (II) chloride dihydrate (2.3g) was 
added in portions as a solid and the reflux continued for 2 hr. After cooling, the mixture 
was diluted in ethyl acetate, quenched with KOH (0.5 N, 500 mL) and extracted with 
ethyl acetate 3 X. The organic layer was washed with water, dried over magnesium 
10 sulfate and concentrated to afford the aniline (316) (2.9 g) as a light tan solid useable in 
subsequent reactions. Mp 157-160°. 

'H NMR (DMSO) 5 7.36 (d, J=8.4 Hz, 1H). 7.341 (t, J=2 fizl iHV6.91 : 
(m, 2H), 6.83 i (d, J=2:4 Hz, 1H), 6.602 (dd, J=8.4, 2.8 Hz, lH)/6.0i (br s, 2H). 

15 EXAMPhj®mMi>m 

3,4 difluorothiophenol and 3,5-difluorothiophenol were prepared by the 
method of D.K. Kimetal(J. Med. Chem; 40, 2363-2373 (1997) and converted by the 
method of example 316 to the corresponding anilines. 

20 EXAMPLE 317 

3-chloro-4- (3£-difluoro-phenylsulfanyl)-phenylamLae (317) 
! H NMR (DMSO) 6 7.361 (d, J=8.4 Hz, 1H), 6.983 (m, 1H), 6.84 (d, J=2.4 
Hz, 1H) 6.61 (m, 3H), 6.02 (s, 2H). 

25 E XAMPL E 318 

3-chloro-4- (3,4*difluoro-phenylsulfanyf>phenyIamine (318) 

! H NMR (acetone) 6 7.377 (d, J=8.4 Hz, 1H), 7.258 (dt J=10.4. 8.4 Hz, 
1H), 6.97 (m, 1H) 6.94 (m, 2H), 6.714 (dd, 8.4, 2.5 Hz, 1H), 5.42 (s, 2H). 

30 EXAMPLE 31? 

3,5-Dichloro-4- (3,4-dimethyl~phenylsulfaDyl)-phenylamuie (319). - 
A mixture of 3,4-dimethylthiophenol (1.38g, lOmmol), 3,4,5- 
trichoronitrobenzene2.49g, 1 lmmol) and K2CO3 (4.15g, 30mmol) in acetone (1 5ml) was 
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refluxed for 2 hr. After reaction mixture was concentrated, crude product was purified by 
column chromatography (H/A=9/l, 180g of silica gel) to afford a yellow oil. Unpurified 
crude 3,5-Dichloro-4-; (3,4^imemyl-phenylsulfanyl)-nifrobenzene was dissolved in 
CH 2 Cl 2 /AcOEt (5ml/20ml). To the solution was added SnCl2/2H 2 O(?,03g, 40mmol) and 

5 the reaction mixture was stirred at room temperature for 12 hr. 30% NaOH was added to 
the reaction mixture, which was extracted twice with AcQEt. Organic layer was washed 
by water, dried over MgS0 4 and concentrated to give 2.86g (96% 2 steps) of compound 
319 as a white solid. 

'H NMR (300MHzJ>MSO-d6) 8 2.14(6H, s), 6.11(2H, br s), 6.66(IH, dd, 

10 J-1.8, 8.1Hz), 6.77(2H. s), 6.82(1H, d, J=1.8Hz), 7.02(1H, d, J=8.1Hz). 

( 

EXAMPLES 320-337 

The anilines of Table 33 were sulfonylated by me method of example 3 

and then oxidized to the corresponding sulfoxide by the method of example 103 or 

1 5 sulfone by the method of example 1 04 to provide the examples 320-337 illustrated in 

Table 34. 



Table ?4 
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15 - EXAMPLE 324 

'H NMR (DMSO) 6 1 1.5 (brs; 1H), 8.12 (d, J=8.8 Hz, 1H), 7:88 (d; j-2 
Hz, 1H). 7.748 (d.J=8 Hz, 1H), 7.661 (dd, J=8.8, 2 Hz, 1H), 7.476 (m, 1H), 7.42 (m, 
2H). 7.28 (dd, J=8.4, 2 Hz, 1H) 7.17 (br s, 1H). " 5 

20 • .. ■• »: ? M r-.=.^h^r,- ; v ,: » EXAMPLE 330 v * f < < 4«w 

*H NMR (acetone) 8 10.1 (brs, 1H)- 8.147 (s, 1H), 7:80 (4 iH),7:648 (s, 
1H), 7:49 (m, 1H), 7.40 (m, 2H), 7.15 (d,1H), 2.433 (s, 3H): 

EXAMPLE 332 

25 'H NMR (acetone) 6 9.80 (br s, 1H), 8.162 (d, J=8.4 Hz, 1H), 7.735 (d, 

J=2 Hz, 1H), 7.615 (dd, J=8.4, 2.1 Hz, 1H), 7.436 (d, J= 2.2 Hz, 1H), 7.358 (dt, J=10.5, 
8.4 Hz, 1H), 7.292 (ddd, 1H), 7.224 (dd, J=8;4;2.3 Hz, 1H), 7. 1 76 (d, J=8.4 Hz, 1H), 
7.16 (m,lH). V - : ■ ?!, °" ;! ' v: 

2-Ctil6ro-N^3£^ 
trifluoromethyl-benzenesulfonamide (338) 
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A solution of aniline 319 (860mg, 2.68mmol) and 3-chloro-4- 
trifluoromethylbenzene-sulfonylchloride (658rag, 2.68mmol) in pyridine (iOml) was 
stirred at room temperature for 2-hr. Water was added to the reaction mixture, which was 
then acidified by 2NHC1. Reaction mixture was extracted twice with AcOEt. Organic 
5 layer was washed by Brine, dried over MgS0 4 and concentrated. Crude residue was 
purified by column chromatography (H/A=4/l, 80g of silica gel) to afford compound 317 
(59 Img, 41%) as a white solid. 

*H NMR (400MHz,DMSO-d6) 6 2.1 l(3H,s), 2.13(3H,s), 6.78(lH,dd, 
J=2.1,8.3Hz), 6.81(lH,s), 7.01(lH,d, J=8.3Hz), 7.30(2H. s), 7.98(2H,dd, J=2.1,8.3Hz), 
10 8.18(lH,s), 8.35(1H, d, J=8.3Hz), 11.*(1H, br s). 
mp 156-158 °C. MS (M+H) 540. 

EXAMPLE 339 
3,5-Dichioro-4- (6-methyI-quinolin-3-yloxy).phenylamine (339) 
15 To a solution of 3-(2,6.DicUoro^-nitro-phenoxy)-6-methyl-quinoline 

(309) (1.30g, 3.71mmol) andN^Cl (992mg,J8.55mmol) in EtOH/THF/ H 2 0 
=12ml/12ml/3ml, was added Iron Powder (1.04g, 18.55mmol). The mixture was refluxed 
for4hr. Insoluble materials were removed by Celite filtration. The filtrate was 
concentrated and sat NaHCOj was added to the residue, which was then extracted twice 
20 with AcOEt. Organic layer was washed wifc Brine, dried over anhydrous MgS0 4 , and 
concentrated to affonl wm|>ound 33S (1.18g, 98%). 

l H NMR (300MHz,DMSO-d6) 8 2.44 (3H, s), 5.75 (2H, br s), 6.77 (2H, s), 
7.27 (1H, d, J=2.8Hz), 7.48 (1H, d, J=8.6Hz), 7.67 (1H, s), 7.89 (1H, d, J=8.6Hz), 8.74 
(1H, d,J=2.8Hz). \ 
25 : ... ; " : 

EXAMPLE 340 
2-Mercapto -4-methyI-benzqthia2ole (340) 
The title compound was prepared using the method of example 239, 
starting with 2-bromo-4-methyl-phenylamine (Acros) (27.9g), 0-ethyJxanthic acid, 
30 potassium salt (Lancaster, 54g) in DMF (250 mL). The mercaptobenzothiazole 340 was 
obtained as an pale brovmwlid (27 white 
crystals (20g). * - 
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'H NMR (DMSO-d«) S 7.499 (br s, 1H), 7.223 (d, J = 8 Hz. 1H), 7. 198(d, 
J=8 Hz, 1H), 2.342 (s, 3H). 

EXAMPLE 34) 

5 Compound 341 was prepared by the method of example 84. 1 by coupling 

thiol 340 (9.3 g) with l,2,3,-trichloro-5-nitrobenzene (ll.3g) in DMF using NaH as base. 
Trituration with ether gave 341 (12.4 g) as a yellow solid. 

'H NMR (DMSO-d«) 6 8.577 (s, 2H). 7.795 (br s, 1H), 7.736 (d, J = 8.4 
Hz, 1H), 7.303 (d,J=8.4 Hz, 1H), 2.405 (s,3H). 

10 

EXAMPLE 342 

. r Reduction of compound 341 (12:4 g) with SnCl2 by the method of 
example 32 gave after trituration with methylene chloride, aniline 342 (9 g) as a solid. 

'H NMR (DMSO-d«) 5 7.709 (br s, 1H), 7.699 (d, J = 8 Hz, 1H), 7.262 (d, 
15 J=8 Hz, 1H), 6.859 (s, 2H), 6.45 (s, 2H), 2.384 (s. 3H). 

EXAMPLE 344 

Compound 344 was prepared by the method of example 84.1 by coupling 
thiol 245 (2.01 g) with l,2,3,-trichloro-5-nitrobenzene (2.51g ) in DMF using NaH as 
20 base. Recrystalization with ether/hexane gave compound 344 (3.2 g) as a yellow solid. 
Mpll6-118°C. 

EXAMPLE 345 
Reduction of compound 344 (3.01 g) with SnCl2 by the method of 
25 example 32 gave aniline 345 (2.8 g) as a solid. 

l H NMR (DMSO-d«) 5 7.772 (d, J - 8.0 Hz, 1H), 7.630 (br s. 1H). 7.155 
(br d, J=8 Hz, 1H), 6.855 (s, 2H), 6.442 (s, 2H), 2.409 (s, 3H). MS (M+H) 341 . Anal. 
Calcd.: : calc. 49.27% C, 2.95% H, 8.21% N. Found. 49.39% C, 3.16 %H, 7.98 %N 
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Example 342: X=Me,Y=H . 
Example 345: X=H.Y=Me 

5 EXAMPLES 346-351 

Sulfonylation of anilines 342 or 345 by the method of example 3 gave the 
sulfonamides of Table 35. 



Table 35 



10 
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EXAMPLE 346 

'H NMR (DMSO-dj) 8 1 1 .90 (s, 1H), 8.4i 6 (d, J - 8.0 Hz, IH), 8.228 (br 
s, IH), 8.024 (br d, J=8 Hz, 1H), 7.690 (m, 2H), 7.383 (s, 2H), 7.265 (br d, J=8 Hz, 1H), 
2.379 (s,3H). MS (M-H) 580.8. 

5 

EXAMPLE 347 

'H NMR(rftf-DMSO) 5 11.70-12.00 (1H, broad), 8.22 (1H. d,/= 8.6 Hz), 
8.17 (1H, s), 8.08 (1H, d. /= 8.5 Hz), 7.68-7.75 (2H, ra), T.39 (2H, s), 7.28 (1H. d, V- 
, 8.2 Hz), 2.39 (3H, s). MS (M-H) 580.8. rap 227.0 °C. AnaL Calcd.: C 43.20, H 2.07, N 
10 4.80; found C 43.23, H 1.97, N 4.91. 

EXAMPLE 348 

l HNMR (DMSO-dfi) 8 1 1.71 (br s. 1H), 8.237 (br s, 1H). 7.915 (s, 1H), 
7.708 (s, 1H), 7.698 (d, J=8 Hz, 1H), 7.365 (s, 2H), 7.266 (dd, J=8, 1.6 Hz, 1H), 2.414 (s, 
15 3H), 2.380 (s, 3H). MS (M-H) 560.8. 



EXAMPLE 349 

'H NMR (DMSO-d6>S 1 1.94 (br s, 1H), 8.416 (d, J = 8.4 Hz. 1H), 8.23 1 
(d, J=1.6 Hz, 1H). 8,024 (dd, J=8.4, 1.6 Hz, 1H), 7-767 (d, J=8 Hz, 1H), 7.628 (s, 1H), 
20 7.382 (s, 2H), 7.185 (dd, J=8,4, 1.6 Hz, IH), 2J98 (s, 3H).. MS (M-H) 580.8. 

EXAMflyE350 

'H NMR (DMSO-d 6 ) S 1 1.725 (br s, 1H). 8.236 (br s, 1H), 7.918 (s, 1H), 
7.785 (d, J=8 Hz, 1H), 7.637 (s, IH), 7.363 (s. 2H), 7.183 (d, J=8 Hz, 1H), 2.408 (s, 6H). 
25 MS (M-H) 560.9. 

EXAMPLE 3S)| 

'H NMR (rfrPMSO) 8 1 1.67 (IH, s), 8.12 (IH, d, J= 8.1 Hz), 7.80 (IH, 
d, J= S2 Hz), 7.58-7.68 (2H, m), 7.46 (IH, d,J= 8.1 Hz), 7.35 (2H, s). 7.20 (IH, d,/- 
30 8.2 Hz), 2.40 (6H, s), MS: (M-H) 526.8. rap 1 12.8 °C. Anal. Calcd,: ,47.60°/oC, 2.85% 
H, 5.29% N; found 47.28%C, 2.98%H, 5.28%N. 
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mMPLE3S3 

Aniline 342 was converted according to the method of example 34 to 
afford the corresponding sulfonyl chloride 352 as a white solid. 

'H NMR (CDClj) 8 8.131 (s, 2H), 7.786 (d, J = 8.4 Hz, 1H), 7.567 (br s, 
5 1H), 7.28 (br d, J=8 Hz, 1H), 2.482 (s, 3H). 




EXAMPLE 353 

10 Coupling of compound 352 (85 mg) with 3,4-dichloroaniline (42 mg) by 

the methbdof example 3 gave the sulfonamide 353 (76 mg) as a white solid. 

■ l HNMR(*-DMSO) 8 Vl.01 (1H, s), 8.04 (1H, s), 7.76 (lH.s). 7.72 (1H, 
d,/= 8.5 Hz), 7.62 (IH.<1,>= 8 J riz), 7.34 (1H, s), 7.29 (1H, d, 7=7.6 Hz), 7.13-7.23 
(1H, m), 2.40 (3H, s). MS (M-H) 546.8. mp 181 .0°C. AnaL Calcd.: calc. 43.65% C , 

15 2.20% H, 5.09% N. found 43.10% C, 2.21% H, 4.81% N. 

EXAMPLE 354 

Coupling of compound 352 (85 mg) with 2,4-dichloroaniline (42 mg) by 
the method of example 3 gave after recrystalization from methanol water, the 
20 sulfonamide 354 (38 mg) as a white solid. 3 

'H NMR (</«-DMSO) 8 10.72 (1H, s), 7.96 (2H^ s), 7.79 (IH, s), 7.72-7.77 
(2H, m). 7.47 dd, 7= 8.7. 2.4 Hz), 7.33 (1H. d, J - 8.6 Hz), 7.31 (iH,*d,7- 8.6 Hz), 
2.41 (3H, s). MS (M+H) 548.9. mp 160.7 °C. Anal. Calcd.: calc. 43.65% C , 2.20% H, 
5.09% N. found 43.83% C. 2.19% H, 5.1~0%N 
25 The following examples illustrate the synthesis of compounds 355-358. 
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355 X-N02 

356 X=NH2 



357 X=N02 

358 X=NH2 



2>3-dichloronitrobenzene(6.l5 g, 32 mmol), methylamine hydrochloride 
(2.38 g, 35 mmol), triethylamine (9.8 mL, 71 mmol), and DMF (16 mL) were combined 
in a 100 mL round-bottomed flask and heated to 90'C overnight. The reaction was then 
10 cooled to room temperature and dumped over 600 mL of ice-water. The resulting orange 
solid was collected by filtration and dried at the pump. Recrystallization from hot 
hexanes yielded 32 g (5 3%) of compound 355 as bright orange crystals. ~ h 

'H NMR ( (rftf-DMSO) 5 7.75 (1H, dd); 7.62 (1H, dd); 6.76 (1H, t); 6.63 
(1H, broad s); 2.75 (3H, t). 
15 .\ 

)EXAMPLP3g6 

A round : bottomed flask was charged with 3.8 g (20 mmol) of compound 
355, 22.9 g (102 mmol) of tin dichloride dihydratc, and 125 mL of EtOAc. This was 
heated to 75*C for 3.0 hours. The reaction was cooled to room temperature, diluted with 
20 300 mL of EtOAc and washed with 250 mL of 2N aqueous KOH solution followed by 
200 mL of brine. The organics were dried oyer sodium sulfate and concentrated to a 
white amorphous solid 355 (2.9 g, 90%) that was used without further purification 
(turned brown upon standing in air). 

l H NMR (rftf-DMSO) 8 6.68 (1H, t); 6.56 (2H, m); 4.98 (2H, broad s); 3.76 
25 (1H, broads); 2.59 (3H,t). 
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EXAMPLE 357 

A round-bottomed flask was charged with 356 (1 .0 g, 6.4 mmol). 4-nitro- 
2-flourophenyl acetic acid (148) (1.4 g, 7.0 mmol), and 4N aqueous HC1 (1 3 mL). This 
was refluxed overnight The reaction was then cooled and basified with saturated 
aqueous sodium bicarbonate. The organic* were extracted with methylene chloride, dried 
over Na 2 S0 4 , and concentrated to a pink solid. This was recrystallized from methylene 
chloride and hexanes to yield compound 357 (1 .4 g, 75%) as fluffy crystals. 

'H NMR (400MHz) (<fc-DMSO) 6 8.16 (1H, dd); 8.08 (1H, dd); 7.62 (1H, 
t); 7.49 (1H, dd); 7.23 (IH, dd); 7.13 (1H, t); 4.48 (2H, s); 4.08 (3H, s). 

EXAMPLE 35$ 

Nitro compound 357 (1 .3 g, 4.0 mmol) was reduced by the method of 
example 356 to give the aniline 358 (1,0 g, 86%) as off-white crystals. 
MS(M+H) 290.1 . 

EXAMPLE 359.361 

Aniline 358 was coupled with various sulfonyl chlorides by the method of 
example 192 to give the sulfonamides illustrated in Table 36 




EXAMPLE 
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362 CI H CI Me 496% 

EXAMPLE 359 

'H NMR (4s-DMSO) 5 1 1.01 (1H, s); 8.07 (1H, d); 7.87 (1H, d); 7.63 (1H, 
5 dd); 7.49 (IH, d); 7.22 (IH, d); 7.15 (2H, m); 6.89 (2H, m); 4.21 (2H, s); 3.99 (3H, $). 
MS(M-H) 496.0. 

EXAMPLE 360 

'H NMR (rftf-DMSO) 8 10.78 (1H, s); 8.12 (2H; d); 7.94 (2H,dj; 7.51 (1H, 
10 d); 7.26 (IH, d); 7.17 (2H, t)i 6.97 (2H, m); 4.24 (2H, s); 4.01 (3H, s). MS (M-H) 470.1. 

- ' EXAMPLE 361 
'H NMR (d 6 -DMSO) 5 10.75 (lH, s); 7.91 (IH, s); 7.5 1 (2H, m); 7.26 
(IH, d); 7.16 (2H, dd); 6.88 (2H. t); 4.24 (2H, s); 4.01 (3H, s); 2:54 (3H, s); 2.34 (3H, s). 

15 

EXAMPLE 362 

'HNMR (jf-DMSO) 5 10.97 (IH, s); 8!l6 (ik, s); 7.83 (IH. s); 7.52 (IH, 
d); 7.27 (IH, d); 7.17 (2H. tj; 6.94 (2H, ^ 4124 (2H, s); 4.01 (3H, s); 2.38 (3H, s). 

20 EXAMPLE 363 - ' ' ' K "~ ~™'^'[ ' * 

'■' r \' This illustrates I'tihie pirepkriticmof 2,6^ii^lo^ct^fliiazbie (363). 
'2-Ammb^Wbrotaa^^ 
was heated to 100 degrees and dissblvedl then clear solution was cooled and vigorously 
stirred by mechanical stirrer; NaNC£(i 7.6g, 255mm6l) in water (30ml) was added slowly 

25 keeps the temperature below 0 degrees? Separately a solution of CuSOV5H 2 0(85g), NaCl 
(107g) in water (350ml) was cooled to -5 degrees and stirred by mechanical stirrer. Aftef 
Potassium Iodide Starch paper's color was disappeared Diazonium solution was keeping 
cold and added slowly to the copper chloride solution with vigorous stirring." The 
reaction Mixture was allowed to warm to room temperature. After 1-hbur water (1 L) and 

30 ether (1L) were added to the reaction mixture and extracted twice. Organic layer was 
washed by water and dried over anhydrous MgSO* and concentrated.Crude residue was 
purified by silica'gei chromatography (H/A<=4ri, 1 80g of silica gel) to provide title 
compound 363 (7.46g, 4S%). 
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EXAMPLE 364 

This illustrates the preparation of 3,5-dichloro-4- (6-chloro-benzothiazol- 
2-yloxy)-phenylamine. • 

5 To the solution of 4-amino-2, 6-dichloro phenol (6g, 26 Jmmol) and 2,6- 

dichlorobenzothiazole (363) (6g, 29.4mmol. l.leq) in DMSO (25ml), was added K2CO3 
(1 lg, 80mmol, 3.0eq). The mixture was stirred and heated to 160 degree. After 5.5-hr 
water (20ml) was added to the reaction mixture, which was neutralized with 2N HC1., and 
was extracted with AcOEt three times. And the organic layer was washed with Brine and 

10 was dried oyer anhydrous Mg$0 4 , and then concentrated. Crude residue was purified by 
column chromatography (CHClj/Acetone=9/l, 180g of silica gel) to afford 3,5-Dichloro- 
4- (6-chloro-benzomiaz»l-2-yloxy)-phenylamine (364) as a black solid (4.52g, 49%). 

'H NMR(300MHzJ)MSO-d6) 8 5.86(2H,br s), 6.74(2H,s), 7.48(lH,dd, 
J=-2. 1,5.7Hz), 7.70(lH,d. 8.7Hz), 8.10(lH,d. 2.1Hz). 



15 



EXAMPLE 36S 

This illustrates the preparation of 2-Chloro-N- [3,5-dichloro-4- (6-chloro- 
benzotMazol-2-yloxy>phrayl]-4-^ ( 365 )- . 

A solution of 3,5-dichloro-4- (6-chloro-benzothiazol-2-yloxy)- 
20 phenylamine (364) (2.0g, 5.79mmol) and 3^chloro-4- 

trifluorometoylbe^ ( l0ml > was stirred 

at room temperature. After 3-hr water was added Jo the reaction mixture, which was then 
acidify by 2N HC1. Reaction mixture was extracted twice with AcOEt. Organic layer f 
was washed by brine, dried oyer MgSQ 4 and concentrated. Crude residue was purified by 
25 column chromatography (H/AM/1, 80g of silica gel) to afford title compound 365 (2.11g, 
65%) as a white solid, mp 82-84 0 

* "' 'H NMR (400MHzJ3MSO^U) 8 7.32(2H,s), 7.46(IH,dd, l=22,8.7Hz), 
7.67(lH,d, J=8.7Hz), 8.00(lH,d, 8.0Hz), 8.14(lH,d, J=2.2Hz), 8.20(1H^), 8.38(lH,d, 
J=8JHz),11.6(lH,br s). MS (M+H) 586. . ... , - ;i : ' 



30 



^ _ EXAMPLE 366 . , - , 

This illustrates the preparation of 2,4-Dichloro-r5 : [3,5 : *chlor^-(6 : 
chloro-benzotbiazol-2-yloxy>phenyl]benzenesulfonamide (366). 
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A solution of 3,5^ichloro^<6^hloro-benzothia2oU2-yloxy)-phehylamine 
(364) (2.0g, 5.79mmol) and 2,4-dichloro benzenesulfonylchloride (1.5g, 6.08mmol) in 
pyridine (10ml) was stirred at room temperature for 12-hr. Water was added to the . 
reaction mixture, which was then acidified by 2N HC1. Reaction mixture was extracted 
twice with AcOEt. Organic layer was washed by Brine, dried over MgS04 and 
concentrated. Crude residue was purified by column chromatography (H/A=4/l , 80g of 
silica gel) to afford title compound (366) (l.49g, 46%) as a white solid. mp73-75 V 

*H NMR (300MHz,DMSOd*) 5 7.29 (2H, s), 7.46 (1H, dd, J=2.2, 8.8Hz), 
7.69 (1H, d, J=8.8Hz), 7.71 (1H, dd, J=2.2, 8.4Hz), 7.95 (1H, d, J=2.2Hz), 8.14 (lH/d, 
J=2.2Hz), 8.18 (1H, d, J=8.4Hz), 1 1.5 (1H, br s). MS (M+H) 553. 

...-..»• »--r . e --A-k-*.- • ■ ■ . •■ ' : : r • •■' r v-> 

This illustrates the preparation of 3,5-Dichloro-4-(6-medioxybenzothiazol- 
2-ytoxy)phenyIamine (367). : 

To a solution of 2-chloro-6-methoxybenzothiazole (prepared as described 
by Weinstock et.al., JJtfed.Chem.30: pi 166 (1987)) and 4-Amino-2;6-dichlorophenoI 
1.3g(available from Tokyo Cheniical Industry Co., Ltd.) in DMSO(9ml), was added 
K^COa 3. 12g. The mixture was heated at 150 degree for 3hr. The reaction mixture was 
purified by column chromatography(silica gel, AcOEt:Hexane=l:2) to provide the aniline 
367(1.43g,56%). mp 158-160° : 'h . : < 

NMR(300MHz/CDCl 3 ) 5 3.84(3H, s), 3.85(2H, brs), 6.69(2H, s) 6.97(IH, 
dd, J=2.6Hz, J=8.9Hz), 7.18(1H, d, J=2.6Hz),7.6l(lH, d, J=8.9Hz). 




~ EXAMPLE 368 
This illustrates the preparation of 2-Chtoro-N-[3i5-dichloro-4-(6- 
methoxybcnzothol-2-yloxy)-phenylH-trifluorom (368). ; f 

Jo a solution of 3 ? 5^ichloro-4-(6-methoxybenzothiazoi-2-yloxy)phenylaminc (367) 
(1 40g) in pyridine (5ml), was added 2-Chloro-4-trifluorobenzenesulfonamide 1.1 5g. The 
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mixture was stirred at room temperature for 2hr. .The reaction mixture was purified 
directly by column chromatography (silica gel, AcOEt:Hexane=l:3). The product was 
triturated by hexane to give the title compound 368 (1 .97g, 82%) as a colorless powder. 

mp 164-165° ... V 

MMR (300MHz/DMSO-d6) 6 3.79(3H, s), 7.00(1H. dd. J=2.?Hz, J=8.8Hz), 

7.31(2H, s), 7.55(IH, d, J=8.8Hz), 7.58(1H, d, J=2.9Hz), 8.00(1H, dd, J=1.5Hz, J=8.1Hz), 

8.20 (1H, d, J=1.5Hz), 8.37(1H, d, J=8.1Hz), 1 1.59(1H, brs). MS (M+H) 583. 

tpyaMPT.RS 169-370 

the examples illustrated in Table 37, were prepared from aniline 75 and 
the corresponding sulfonyl chlorides by the method of procedure 3. The compounds were 
purified by chromatography on silica gel. J v 

Table 37 



15 
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F.XAMPLE 369 

I 'H NMR (d6-acetone) 6 9.54 (br S, 1H). 8.82 (br s, 1H), 8.446 (d, J=8.8 
25 Hz, 1H). 8.129 (d,J=8.4 Hz; 1H), 7.763 (d, J=2 Hz, 1H), 7.602 (dd, J=8.4r2 Hz, 1H). 
7.428 (m, 2H), 7.327 (dd, J=9.2, 2.4 Hz, 1H), 7.2S2 (td, J=7.6, \2 Hz, 1H). 7.17 (td, J=8, 
1.2 Hz, 1H). MS (M-H) 466.0. : ' ' 
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EXAMPLE 370 

'H NMR (d6-DMSO) 6 10.643 (br s, IK), 9.954 (br s, IK), 7.983 (d, J=2 
Hz, 1H). 7.934 (br d, J=8 Hz, 1H), 7.885 (d, J=8.4 Hz, 1H), 7.717 (dd, J=8.4, 2.4 Hz, 1H), 
5 7.454 (d, J=8 Hz, IK), 7.360 (br d, J=7.6 Hz, 1H), 7.226 (d, >2 Hz, IK), 7.194 (t, J=8 
Hz, IK), 7.142 (dd, J=8.8, 2 Hz, 1H), 7.106 (t, J=8 Hz, 1H). MS (M-H) 466.0. 

EXAMPLE 371 

'H NMR (d6-acetone) 8 9.31 (br s. 1H). 8.80 (br s, 1H), 8.403 (d. J=8 Hz, 
1 0 1H), 7.928 (s, IK), 7.45-7.35 (m, 4H). 7.3-7.2 (m, 2H), 7. 164 (br t, J=8 Hz, 1H). 2.64 (s. 
3H), 2.387 (s, 3H). MS (M-H) 460.0. 

EXAMPLE 372 

'H NMR(d6-acetone) 8 9.48 (br s, IH), 8.82 (br s, 1H), 8.064 (s, IK), 
15 7.707 (s, IK), 7.45-7.40 (m, 4H), 7.335 (dd, J-8.8, 2HZ, IK), 7.252 (td, J=7.6. 1.2 Hz, 
1H), 7.19 (td, J=8, 1.2 Hz, IK) 2.425 (s, 3H). MS (M-H) 479.9. 

EXAMPLE 373 

Using methods similar to Lehmann, et bL, ibid., selected compounds 
20 exhibited the following ICso values in a PPARy ligand binding assay utilizing [ 3 H]-BRL 
-49653 as the radioligand. ICso values are defined as the concentration of test compounds 
required to reduce by 50% the specific binding of [ 3 H]-BRL 49653 and are represented by 
( (+) <30 uM; (++) < 1 0 |iM; (+-H-) < 1 U M. 

TABLE 38 

Compound IC50O1M) 
4.1 

16.1 '•'-•"•' V ' : 

• 27 j 

27.1s ' '' 
" 49.1 '• 

50.1 '' 

72.2 ■ ' ' 
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72.3 
72.4 

73.4 .. 
■ 73.5 . 
73.6 
73.7 
73.8 
73.9 
79.5 

• 86 

87.3 ^ 
95 
97 
: 108.4 

iss 

160 
178 
179 
219 

233 "'_ 

' " 292""'"'... 

349 
364 
365 
368 

EXAMPLE 374 

Selected compounds were administered to KK-Ay mice as a 0.018% (30 
mg/kg) dietary admixture in powdered diet and evaluated for anti-diabetic efficacy as 
described (T. Shibata, K. Matsui, K Nagao, H. Shinkai, F- Yonemori and K. Wakitani 
1999; European Journal of Pharmacology 364:21 1-219). The change in serum glucose 
levels compared to untreated control animals is exemplified in Table 39. 
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TABLE 39 

Example # KKAy Glucose 

• ■ 87.3 ++ • 

178 ++ •• 

. • • : 179 ' ++ 

219 ■ •••.+• 

233 -•- • 

■ 364' + 

365 ++. 
(-) <10%; (+) 10% to 20%; (++) glucose lowering >20%. 
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All publications and patent applications cited in this specification are 
herein incorporated by reference as if each individual publication or patent application 
were specifically and individually indicated to be incorporated by reference. Although 
the foregoing invention has been described in some detail by way of illustration and 
example for purposes of clarity of understanding, it will be readily apparent to those of 
ordinary skill in the art in light of the teachings of this invention that certain changes and 
modifications may be made thereto without departing from the spirit or scope of the 
appended claims. 



( 
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1 WHAT IS CLAIMED IS: 
2 

1 L A compound having the formula: 



2 




3 wherein 

4 At 1 is a substituted or unsubstituted aryl; 

5 X is a divalent linkage selected from the group consisting of (Ci-C^alkylene, (Ci- 

6 C 6 )alkylenoxy, (Cj^alkylenaraino, (C r C 6 )alkylene-S(0)k-, -0-, -C(0>, 

7 -NCR 11 )-, -N(R^)C(0)-. -S(O)*- and a single bond,. 

8 wherein 

9 R u is a member selected from the group consisting of hydrogen, (Cr 

10 C 8 )alkyl, (C^gjheteroalkyl and aiyl(d -C^alkyl; and the 

11 subscript k is an integer of from 0 to 2; 

12 Y is a divalent linkage selected from the group consisting of (Ci-Cejalkylene, -O-, 

13 -C(0)-. ; N(^ -N(R l2 )C(0)-, -S(0) n - 

14 and a single bond, . r r 

15 wherein 

16 R 1 2 and R 13 are members independently selected from the group consisting 

17 of hydrogen, (C,^)alkyUC 2 -C 8 ^ 

18 C 4 )aDcyl; and the subscripts m and n are independently integers of 

19 from 0 to 2; 

20 R 1 is a member selected from the group consisting of hydrogen, (C 2 - 

21 Cg^eteroalkyi, aryl, aryl(Ci -Chalky I, halogen, cyanp, nitro, (C|-C B )alkyl, 

22 (C,-C B )alkoxy, -C(0)R M , -C6 2 R 14 , -C(0)NR ,5 R 16 , -S(0) p -R 14 , -S(0) q - 

23 NR ,5 R 16 , -0-C(0)-OR 17 , -0-C(0)-R 17 , -0-C(0)-NR ,5 R 16 , -N(R ,4 )-C(0)- 

24 , ^'^^ -NfR 14 )^©)-^ 17 and r N(^ l4 )-C(0)70R 17 ; 

25 wherein 

26 R 14 is a member selected from die group consisting of hydrogen, (Cj - 

27 ; Cgjalkyl, (d 2 -C 8 ^ 
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28 r» 5 and R 16 are members independently selected from the group consisting 

29 of hydrogen, (C-C)alkyl, (C r Ce)heteroalkyl, aryl, and aiyl(C,- 

30 C 4 )alkyl, or taken together with the nitrogen to which each is 
3 ! attached form a 5-, 6- or 7-membered ring; 

32 R 17 is a member selected from the group consisting of (Ci-C t )alkyl, (Cj- 

33 C»)heteroalkyl, aryl and aryl(C,-C 4 )alkyl; 

34 the subscript pis an integer of from 0 to 3; and 

35 the subscript q is an integer of from 1 to 2; and 

36 R 2 is a substituted or unsubstituted aryl; and 

37 R 3 is a member selected from the group consisting of halogen, cyano, nitro and 

38 (Ci-C 8 )alkoxy. 

j 2. .» A compound of claim 1, wherein X is a divalent linkage selected 

2 from the group consisting of substituted or unsubstituted (C|C«)alkylene, -0-, -C(0>, 

3 -N(R n )-and- s ( 0 )k-- 

! 3. A compound of claim 1, wherein X is a divalent linkage selected 

2 from the group consisting of -CH r , CHCCHj)-, CH(CH 2 CH 3 )-, -CH(isopropyl>, 

3 ^(^-O-.^OJ-.-N^'Vand^OH-. v . 

, 4. a compound ofclaiml, wherein Y is -N(R'VS(0)2-, wherein R 12 

2 is a member selected from the group consisting of hydrogen and (Ci-C 8 )alkyl. 

1 5. A compound of claim 1, wherein X is ,a divalent linkage selected 

2 from the group consisting of-CH r . -CH(CH,)-. -0-. -C(0>, -N(R n )- and -S-; and Y is 

3 -N(R ,J )-S(0)2-, wherein R 12 is a member selected from the group consisting of hydrogen 

4 and (Ci-Cg)alkyl. 

1 6. A compound of claim 1, wherein R 2 is a substituted or 

2 unsubstituted aryl selected from the group consisting of phenyl, pyridyl, naphthyl and 

3 pyridazinyl. 

1 7. A compound of claim 1, wherein X is a divalent linkage selected 

2 from the group consisting of-CHr, CH(CH,K -0-, C(0)-, -N(R M r and -S-; Y is 

3 -N(R ,l )-S(6)2-, wherein R 12 is a member selected from the group consisting of hydrogen 
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4 and (Ci-Cg)alky!; and R 2 is a substituted or unsubstituted aryl selected from the group 

5 consistingof phenyl, pyridyl, naphthyl and pyridazinyl. 

1 8. A compound of claim 1, wherein Ar 1 is a substituted or 

2 unsubstituted aryl selected from the group consisting of pyridyl, phenyl, naphthyl, 

3 quinolinyl, isoquinolinyl, benzoxazolyl, bcnzothiazolyl, and benzimldazolyl. 

1 9. A compound of claim 8, wherein Ar 1 is a substituted or 

2 unsubstituted phenyl group. 

1 10. A compound of claim 9, represented by a fonnula selected from the 

2 group consisting of 




(ic) 00 dg) (Ih) 




3 : ' ' " : ' " (hi " :y "' (ij) 



1 11. A compound of claim 10, wherein X is -0-, -NH- or -S-; Y is 

2 -NH-SO2-; R 1 is a member selected from die group consisting of hydrogen, halogen, (C r 

3 C 8 )alkyl, (CrCgJheteroalkyl, (CrC^QXyJ $Q)i l \ -g(0)NR ,5 R 16 , -S(0) p - 

4 K u and -S(0) q -NR ,5 R 16 ; R 2 is a phenyl group having from 0 to 3 substitutents selected ; 

5 from the group consisting of halogen, -OCF 3j ; -OH, ^"-0(Ci^ 8 )alkyl,iC(0)H[CrCB)alkyi, 

6 CN, -CF 3j (Ci^Cg)alkyl and -NH 2 ; and R 3 is selected from the group consisting of 

7 halogen, methoxy and trifluoromethoxy. 
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! 12. A compound of claim 9, represented by a formula selected 

2 group consisting of 



I 1 

3 (li) ffi) . - 

1 13. A compound of claim 12, wherein 

2 X is a divalent linkage selected from the group consisting of -CH 2 -, -CH(CH S )-, 

3 -0-,.C(OK-N(R")-and-S-; 

4 wherein 

5 R n is a member selected from the group consisting of hydrogen and (C- 

6 C 8 )alkyl; (J 

7 Y is a divalent linkage selected from the group consisting of -N(R >-S(0)i-, 

8 wherein 

9 R 12 is a member selected from the group consisting of hydrogen and (C,- 

10 C 8 )alkyl; 

11 R 1 is a member selected from the group consisting of hydrogen, halogen, (d- 

12 C8)alkyl,(C 2 ^g)heteroalkyU(CrCB)alkoxy,.C(0)R^,-C02R' 4 , 

13 -C(0)NR ,5 R", -S(OVR", -S(0VNR ,S R 16 . -O-CXO^R 17 . and -N(R l > 

14 C(0)-R ,7 ; 

15 wherein 

16 r'« is a member selected from the group consisting of hydrogen, (C t - 
, 7 Cg)alkyl,(CrCs)heteroalkyl.arylandaryl(Ci^)alkyl; 

, 8 r's and R 16 are members independently selected from the group consisting 

19 of hydrogen, (C,-C 8 )alkyi and (CrCtfheteroalkyl, or taken together 

20 with the nitrogen to which each is attached form a 5-, 6- or 7- 

21 mcmberedring; 

22 R"is a member selected from the group consisting of hydrogen, (C r 

23 C g )alkyl and (C2-Cg)heteroalkyl; 

24 the subscript p is an integer of from 0 to 2; and 

25 the subscript q is 2; and - ' 

26 R 2 is a substituted or unsubstituted phenyl; and 

27 R'isa member selected from the group consisting of halogen and (C,-Cj)alkoxy. 
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1 14. A compound of claim 13, wherein X is -O-, -NH- or -S-; Y is 

2 -NH-SO2S R 1 js a member selected from the group consisting of hydrogen, halogen, (C r 

3 C 8 )alkyl, (C 2 -C 8 )heteroalkyl, (C,-C 8 )aikoxy, -C(0)R u , -C0 2 R H , -C(0)NR ,5 R 16 , -S(0) p - 

4 R M and -S(0) q -NR l5 R l< ; R 2 is a phenyl group having from 0 to 3 substitutents selected 

5 from the group consisting of halogen, -OCF3, -OH, -0(C,-C 8 )alkyl, -C(OMd-C 8 )alkyl, - 

6 CN, -CF 3 , (CrC 8 )alkyl and -NH 2 ; and R 3 is selected from the group consisting of 

7 halogen, methoxy and trifluoromethoxy. 

1 15. A compound of claim 14, wherein Ar 1 is a phenyl group having 

2 from 1 to 3 substituents selected from the group consisting of halogen, -OCF3, -OH, - 

3 0(C r C 6 )allcyl, -CF 3 , (Ci-Cg)alkyl and -NO2; R 1 is a member selected from the group 

4 consisting of halogen, (Ci-C 8 )alkyl, (Ca-Cgjheteroalkyl and (d-C 8 )alkoxy; R 2 is a phenyl 

5 group having from 0 to 3 substitutents selected from the group consisting of halogen, - 

6 OCF3, -OH, -0(C,-C 8 )alkyl, -C(OHCi-Cs)alkyl, -CN, -CF 3 , (C|-C 8 )alkyl and -NH 2 ; and 

7 R 3 is selected from the group consisting of halogen, methoxy and trifluoromethoxy. 

1 16. A Wix^uhdofclaim 15, wherein R 2 is a phenyl group having 

2 from 1 to 3 substitutents selected from the group consisting of halogen, -OCF3, and -CF3. ■ 

1 17. ; 1 A compound of claim 15, wherein, R 1 and R* are each 

2 independently a halogen, and R 2 is a phenyl group having from 1 to 3 substitutents 

3 selected from the group consisting of halogen, -OCF 3 , and -CF3. 

1 18. A compound of claim 8, wherein Ar 1 is a substituted or 

2 unsubstituted pyridyl group. - 

1 19. A compound of claim 18, represented by a formula selected from 

2 the group consisting of 



, 7 
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<I») 



At'. 




> ' Ark 



(lb) 





(le) * A i 





CO) 



it? ' 



1 



20 A compound of claim 19, wherein X is -0-, -NH- or-S-; Y is 



2 -NH-SO2S R 1 is a member seated from thegroup consisting pf>yd^ halogm^Cr 

3 C 8 )aUcyi, (^^)hetoo^yi, ^|i 8 ^kc«y^C(0)R u , ^c6 2 R l \-C(0)NR li R ,6 > -S(0) p - 

4 R 14 and -S(0) q -NR l ?R 16 ; R 2 is a phenyl group having from 0 to 3 substitutents selected 

5 from the group consisting of halogen, -OCFj^OH, -0(CrC 8 )a]kyl, «C(0)-(CrCe)alkyl f 

6 CN, -CF 3 , (CrCg)alkyl and and K y is selected from the group consisting of - - 

7 halogen, methoxy and trifluoromethoxy. 

1 21 . A compound of claim 19, represented by a formula selected from 

2 the group consisting of 




(B) <S> 



22. A compound of claim 2 1, wherein 



( 
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2 X is a divalent linkage selected from the group consisting of -CH 2 -, -CH(CH 3 )-, 

3 -0^-C(Oh-N(R n )-and-S-; 

4 . . wherein 

5 R 1 1 is a member selected from the group consisting of hydrogen and (C|- 

6 C 8 )alkyl; 

7 Y is a divalent linkage selected from the group consisting of -N(R ,2 )-S(0>2% 

8 wherein 

9 R 12 is a member selected from the group consisting of hydrogen and (Cr 

10 C 8 )alkyl; : 

11 R l is a member selected from the group consisting of hydrogen, halogen, (d- 

12 C 8 )alkyl. (C 2 -C 8 )heteroalkyl, (C,-C 8 )alkoxy, -C(0)R u , -COjR" , 

13 -C(0)NR l5 R 16 , -S(OVR U . -S(bvNR ,5 R ,6 1 -0-C(0)-R l7 f and -N(R 14 )« 

14 C(0)-R ,7 : 

15 wherein 

16 R 14 is a member selected from the group consisting of hydrogen, (C r 

17 C 8 )alkyl, ^-Csjheleroalkyl, aryl. and aiyl(C t -C4)alkyl; 

18 R ,5 andR 16 are members independently selected from the group consisting 

1 9 of hydrogen, (C|-C 8 )alkyl and (C2-C 8 )heteroalkyl, or taken together 

20 with the nitrogen to which each is attached foim a S-, 6- or 7- 

21 membered ring; 

22 R 17 is a member selected from the group consisting of hydrogen, (Cr 

23 C 8 )alkyl and (CrC^heteroalkyl; 

24 the subscript p is an integer of from 0 to 2; and 

25 the subscript q is 2; and 

26 R 2 is a substituted or unsubstituted phenyl; and 

27 R 3 is a member selected from the group consisting of halogen and (d-Cg)alkoxy. 
1 23. A compound of claim 22, wherein X is -O-, -NH-or-S-; Yis 



2 -NH-SO2-; R 1 is a member selected from the group consisting of halogen, (Ci-Cg)alkyl, 

3 (C2-C 8 )heteroalkyl, (C,-C t jalkoxy, -C(0)R u , -CCfeR 14 . -C(0)NR ,5 R 16 , -S(0) p -R 14 and 

4 -S(0) q -NR ,5 R 16 ; R 2 is a phenyl group having from 0 to 3 substitutents selected from the 

5 group consisting of halogen, -OCF 3 , -OH, -0(Ci-C 8 )alkyl, -€(0)-(Ci-Cg)alkyl, -CN, - 

6 CF 3 , (Cj-Cg)alkyl and -NH 2 ; and R 3 is selected from the group consisting of halogen, 

7 methoxy and trifluoromethoxy. 

1 24. A compound of claim 23, wherein Ar 1 is a pyridyl group having 

2 from 1 to 3 substituents selected from the group consisting of halogen, -OCF3, -OH, - 

3 0(C»-C6)alkyl, CF h (Ci-C 8 )alkyl and -NO2; R 1 is a member selected from the group 
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4 consisting of halogen. (C,-C,)alkyl, (C r C)heteroaHcyl and (C,-C8)alkoxy; R 2 is a phenyl 

5 group having from 0 to 3 substitutents selected from the group consisting of halogen, - 

6 OCF,. -OH, -CXC-COalM. -C(OMC.-C 8 )alkyl. -CN, -CF 3> (C,-C,)alkyl and -NH 2 ; and 

7 R J is selected from the group consisting of halogen, methoxy and trifluoromethoxy. 

25. A compound of claim 24, wherein R J is a phenyl group having 
from I to 3 substitutents selected from the group consisting of halogen, -OCF 3 , and -CFj.. 



1 
2 

1 

2 
3 



26. A compound of claim 25, wherein. R 1 and R J are each 
independently a halogen, and R 2 is a phenyl group having from 1 to 3 substitutents 
selected from the group consisting of halogen, -OCF 3 , and -CFj. 

27. A compound of claim 8, wherein Ar 1 is a substituted or 



2 unsubstituted naphthyl group. 



1 28. A compound of claim 27, represented by a formula selected from 

2 the group consisting of 



Af'v 




h 
(B>) 





(le) 




(B) 



(0) 



29. A compound of claim 28, wherein X is -O-. -NH- or -S-; Y is 
->fH-S02-; R 1 is a member selected from the group consisting of hydrogen, halogen, (C, 
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3 CtJalkyl. (C 2 -C 8 )heteroalkyl, (C,-C 8 )alkoxy. -C(0)R 14 , -C0 2 R 14 , -C(0)NR ,5 R 16 , -S(0)p- 

4 R 14 and -S(0) q -NR l3 R 16 ; R 2 is a phenyl group having from 0 to 3 substitutents selected 

5 from the group consisting of halogen, OCFj t -OH, -0(C|-C 8 )alkyl, -C(0)-(CrC 8 )alkyl, - 

6 CN, -CF 3| (Ci-Cs)alky! and -NH 2 ; and R 3 is selected from the group consisting of 

7 halogen, methoxy and trifluoromethoxy. 

1 30. A compound of claim 28, represented by a formula selected from 

2 the group consisting of 

3 (Ii) (5) 

1 31. A compound of claim 30, wherein 

2 X is a divalent linkage selected from the group consisting of -CH 2 -, -CH(CH 3 >, 

3 .'" -<>, -C(OK -N(R ,l > and -S-; " 7 
4'"' 1 " wherein 

5 R u is a member selected from the group consisting of hydrogen and (Cr 

6 : Cg)alkyl; ' 

7 Y is a divalent linkageselected from the group consisting of -N(R I2 >S(0)2-; 

8 wherein 

9 ; : R 1 ? is a member selected from the group consisting of hydrogen and (d- 
10 . ; . r oi C 8 )aUcyl; . , : :. x ^ . • 

( 11 R 1 is a member selected from the group consisting of hydrogen, halogen, (C|- 

12 C8)alkyl,(C2-C 8 )heteroalkyl,(C,-C g )alkoxy,-C(0)R u ,-C02R", 

13 .-C(6)NR ,S R W , -S(0)p-R u , -S(0),-NR ,S R ,< , -0-C(0)-R 17 , and -N(R H )- 

14 C(0)-R ,T ; 

15 wherein 

16 , R 1 , 4 is a member selected from the group consisting of hydrogen, (Cj- 

17 C 8 )alkyl, (C 2 <^)heteroalkyl Vs aryl and aryl(C|-C 4 )alkyl; 

18 R ,5 andR 16 are members independently selected from the group consisting 

19 ' of hydrogen, (Ci-Cg)alkyl and (C 2 -C 8 )heteroalkyl, or taken together 

20 with the nitrogen to which each is attached form a S-, 6- or 7r . ; 

21 membered ring; 

i 
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22 R « is a member selected from the group consisting of hydrogen, (C- 

23 . C 8 )alkyland(C2-Cg)heteroalkyl;. 

24 the subscript p is an integer of from 0 to 2; and 

25 the subscript q is 2; and 

26 R 2 is a substituted or unsubstituted phenyl; arid 

27 R 3 is a member selected from the group consisting of halogen and (C,-C 8 )alkoxy. 

32. ' A compound of claim 31, wherein X is -0-, -NH- or -S-; Y is 
-NH-S02-' R 1 is a member selected from the group consisting of halogen, (C,-Ct)alkyl. 
(Ca-Ohet'eroalkyl, (C.-Oalkoxy, -C(0)R'\ W . -C(0)NR»R 16 , W M - 
-S(OVNR ,s R' 6 ; R 1 is a phenyl group having from 0 to 3 substitutents selected from the 

5 group consisting of halogen,-OCF„ -OH, -O(CrC,)alkyl. -C(0HC 1 -C8)alkyl, -CN, - 

6 CFj, (Ci-Cs)alkyl and -NHi; and R 3 is selected from the group consisting of halogen, 

7 methoxy and trifluoromethoxy. 

! 33. A compound of claim 32, wherein Ar 1 is a naphthyl group having 

2 from 0 to 3 substituents selected from the group consisting of halogen, -OCF j, -OH, - 

3 d(C,-C fi )alkyl, -CF,, (CrC,)alkyl and -NOi; R 1 is a member selected from the group 

4 consisting of halogen, (C,-C,)alkyl, (Q-C^creroalkyl and (C.-C^koxy; R 2 is a phenyl 

5 group having from O.to 3 substitutents selected from the group consisting of halogen, - 

6 ' bCF* '2)H. WvCdW AOHCi^lkyl. -CNi -CP* (CrCtfalkyi wi 4Qfc «* 

7 R 3 is selected from the group consisting of halogen, methoxy and trifluoromethoxy. 

1 -34. A compound of claim 33, wherein R 2 is a phenyl group having 

2 from 1 to 3 substitutents selected from the group consisting of halogen, -OCF 3 , and -CF 3 . 

1 35. , A compound of claim 34, wherein, R 1 and R 3 are each 

2 independently a halogen, and R 2 is a phenyl group having from 1 to 3 substitutents 

3 selected from the group consisting of halogen, -OCFj, and -CF,. 

1 36 A compound of claim 8, wherein Ar 1 is a substituted or 

2 unsubstituted benzomiazblyl group." 

! . 37. ... a compound of claim 36, represented by a formula selected from 

2 the group consisting of J 
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(k) 00 (Ig) 




(B) , , : (U) 



38. A compound of claim 37, wherein X is rO-, -NH- or -S-; Y is .;; . 
-NH-SO2-; R 1 is a member selected from the group consisting of hydrogen, halogen, (d- 
C B )alkyl, (C2-C 8 )heteroaBcyl, (Ci-Cgjalkoxy, -C(0)R M , -C0 2 R'\ -C(0)NR l5 R ,6 f -S(0) p - 
R 14 and -S(0) q -NR ,5 R 16 ; R 2 is a phehyl group having from 0 to 3 substitutents selected 
from the group consisting of halbg^^ . 
CN, -CF 3 , (Ci-Cs)alkyl and -NH 2 ; and R 3 is selected fomi the group consisting of 
halogen, methoxy and tnfluoromethoxy. 

39. A compound of claim 37, represented by a formula selected from 
the group consisting of 




(Ii) (U) 



40. A compound of claim 39, wherein 
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2 X is a divalent linkage selected from the group consisting of-CH 2 -, -CH(CH 3 )-, 

3 .0.,-qOK-N(R")-and-S-; 

4 wherein 
5 



R" is a member selected from the group consisting of hydrogen and (Ci- 



6 C»)alkyl; 



7 Y is a divalent linkage selected from the group consisting of -N(R >S(0)r, 

8 wherein 

9 R 11 is a member selected from the group consisting of hydrogen and (C r 

10 C 8 )alkyl; 

11 R* is a member selected from the group consisting of hydrogen, halogen, (Ci- 

12 C 8 )alkyl. (Cj-C«)heteroalkyl, (C»-Cs)alkoxy, -C(0)R'\ -COjR 14 , 

13 -C(0)NR ,5 R 16 . -S(0) p -R 14 , -S(OVNR ,s R ,fi . -0-C(0)-R l \ and -N(R 14 )- 

14 C(0).R ,7 : ( 

15 wherein 

16 R l4 is a member selected from the group consisting of hydrogen, (C r 

1 7 C 8 )aikyi, (C2-Cg)heieroalkyl, aiyl and aryl(Ci-C4)aIfcyl; 

l g r« and R 16 are members independently selected from the group consisting 

19 of hydrogen, (C r C 8 )alkyl and (C 2 -Cg)heteroalkyl, or taken together 

20 with the nitrogen to which 6ach is attached form a 5-, 6- or 7- 

21 r membered ring; P : ; ;;: 4 ; 

22 R 17 is a member selected from the group consisting of hydrogen, (d- 

23 ' Cs)alkyia$.(C r ^^ 

24 the subscript p is anintegerof fom0to2; md > 

25 the subscript's 2; and ^ ^ _ :v , 

26 R 2 is a subsfiSted of 

27 R 3 is a member selected from the group consisting of halojgen and (CrCg)aikoxy. 



! 41. a compound of claim 40, wherein X is -O-, -NH- or -S-; Y is 

2 -NH-SOj-; R 1 is a member selected from the group consisting of halogen, (C,-C 8 )alkyl, 

3 (CrCg^eteroalkyl. (C,-C,)alkoxy. -CcO)R l \ -CO* 14 , -C(0)NR ,S R' 6 . -S(OVR U and 

4 -StOk-NR 15 ^ 6 ; R 2 is a phenyl group having from 0 to 3 substitutents selected from the 

5 group consisting of halogen, -OCF* -OH, ^C,-C)alkyl. -C(0)-(C,-Cg)alkyl, -CN, - 

6 CFj, (C|-C»)alkyl and -NH2; 300 k selected from the group consisting of halogen, 

7 methoxy and trifluoromethoxy. 

1 42. A compound of claim 41, wherein Ar 1 is a benzothiazolyl group 

2 having from 0 to 3 substituents selected from the group consisting of halogen, -OCF 3 . - 

3 OH, -0(C,-C6)alkyl, -CF 3 . (C,-Cs)alkyl and -NO* R 1 is a member selected from the 
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4 group consisting of halogen, (CrCg)alkyl, (C2-C 8 )hctcroalkyl and (Ci-Cg)alkoxy; R 2 is a 

5 phenyl group having from 0 to 3 substitutents selected from the group consisting of 

6 halogen, -OCF 3 , -OH, OCCi-CgJaUcyl, -CCOHCi-CsialM, -CN, -CF 3 , (Ci-Ci)aUcyl and - 

7 NH 2 ; and R 3 is selected from the group consisting of halogen, methoxy and 

8 trifluoromethoxy. 



1 

2 

1 
2 
3 



43. A compound of claim 42, wherein R 2 is a phenyl group having 
from 1 to 3 substitutents selected from the group consisting of halogen, -OCF 3 , and -CF 3 , 

44. A compound of claim 43, wherein, R 1 and R 3 are each 
independently a halogen, and R 2 is a phenyl group having from 1 to 3 substitutents 
selected from the group consisting of halogen, -OCF 3 , and -CFj. 



1 45. A compound of claim 8, wherein Ar 1 is a substituted or 

2 unsubstituted benzoxazolyl group. 

1 46. A compound of claim 45, represented by a formula selected from 

2 the group consisting of 



Ar'> 




(la) 






- "(B) 
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47. A compound of claim 46, wherein X is -O-, -NH- or-S-; Y is 
-NH-SO,- R' is a member selected from the group consisting of hydrogen, halogen, (C- 
CsJaUcyuW^^ 

R' 4 and -S(OVNR ,s R' 6 ; R 2 * a phenyl group having from 0 to 3 substitute selected 
from the group consisting of halogen, -OCF, -OH. -0( Cl -Ca)alkyl, -C(OHCrC)alkyl, - 
CN, -CF } , (C,-C 8 )alkyl and -NH,; and R 3 is selected from the group consisting of 
7 halogen, methoxy and trifluoromethoxy. 

t 48. . A compound of claim 46, represented by a formula selected from 

2 the group consisting of 



1 
2 
3 
4 
5 
6 



3 



9 



18 
19 





and 



; 00 " m 

j 49. A compound of claim 48, wherein 

2 X is a divalent linkage selected from the group consisting of -CHr. -CH(CH 3 K 

3 



-0-, -C(Oh -N(R u )r and -S-; , 



4 wherein ■ 

R u is a member selected from the group consisting of hydrogen and (C,- 



5 

6 Cg)alkyl; 
7 



Y is a divalent linkage selected from the group consisting of -N(R )-S(Q)i-, 



g wherein 

R« is a member selected from the group consisting of hydrogen and (C,- 



10 Cg)alkyl; 

11 R« is a member selected from the group consisting of hydrogen, halogen, (C,- 
n C8)alkyl,(C 2 -Cg)hete ro alkyl,(CrC 8 )alkoxy.-C(0)R , \-C02R . 

13 -C(0)NR' 5 R" ? -S(0) p -R'\ -S(0) q -NR» s R 16 . -0-C(0)-R", and -N(R»)- 

14 C(0)-R ,7 ; _ " ' ^ . 

15 wherein 

16 R '« « a member selected from the group consisting of hydrogen, (C- 
n Cg)alkyl,(C 2 -C8)heteroalkyl.arylandaryl(C,-C4)allcyl; 

R' 5 and R 16 are members independenUy selected from the group consisting 
of hydrogen, (C,-Cg)alkyl and (C 2 -C,)heteroalkyl, or taken t6gether 
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20 with the nitrogen to which each is attached form a 5-, 6- or 7- 

21 membered ring; 

22 R 17 is a member selected from the group consisting of hydrogen, (d- 

23 Cg)alkyl and (C2-C 8 )heteroalkyl; 

24 the subscript p is an integer of from 0 to 2 ; and 

25 the subscript q is 2; and 

26 R 2 is a substituted or unsubstituted phenyl; and 

27 R 3 is a member selected from the group consisting of halogen and (Ci-C 8 )atkoxy. 
1 50. A compound of claim 49, wherein X is -O-, -NH- or -S-; Y is 



2 -NH-SOz-; R ! is a member selected from the grpup consisting of halogen, (C r C 8 )alkyl, 

3 (C 2 -C 8 )heteroalkyl, (C|-C 8 )alkoxy, -C(0)R u . -COjR' 4 > rC(0)NR l5 R^ -S(0) p -R 14 and 

4 -S(OVNR ,5 R 16 ; R 2 is a phenyl group having from 0 to 3 substitutents selected from the 

5 group consisting of halogen, -OCF3, -OH, «0(Ci-C8)alkyl, -C(0)-(Ci-C 8 )alkyl, -CN, - 

6 CF 3 , (Ci-C 8 )alkyl and -NH 2 ; and R 3 is selected from the group consisting of halogen, 

7 methoxy and triflubromethoxy. 

1 51 . A compound of claim 50, wherein Ar 1 is a benzoxazoly I group 

2 having from 0 to 3 substituents selected from the group consisting of halogen, -OCF3, - 

3 OH, -0(Ci-C 6 )alkyl, -CF 3 , (C|-C 8 )alkyl and -NO2; R 1 is a member selected from the 

4 group consisting of halogen.XCi-CgJalkyl; (C 2 ^e 8 )heteroalkyl and (C r Cg)alkoxy; R 2 is a 

5 .; phenyl gjoup having from 0 to 3 substitutents selected from the group consisting of 

6 -halog^; -OCFi, >OH; -0(C r C 8 )alkyl, -C(OHCi^C 8 )alkyl f >CN;*CF 3 i (Ci-C s )alkyl and - 

7 NH 2 ; and R 3 is selected from the group consisting of halogen, methoxy and V" 

8 :>trifluoromethoxy. ; 'i;v: >i:?i.O- MO- .riyj* jwr-rlio '^-^ 5K '• 

- • . •■ , i: L- - v. *.* \tf >». -.-Hi'.- { "Y • • . =' ' 

1 52. A compound of claim 51, wherein R z is a phenyl group having 

2 from 1 to 3 substitutents selected from the group consisting of halogen, -OCFj, and -CFj. 

1 53. A compound of claim 52, wherein, R 1 and R 3 are each 

2 independently a halogen, and R 2 is a phenyl group having from 1 to 3 substitutents 

3 selected from the group consisting of halogen, -OCF3, and -OE> 

m .■' ...'■*• • 

'". • 8 

1 54. ."A compound of claim 8, wherein Ar 1 is a substituted or 

2 unsubstituted benzimidazolyl group. 
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! 55. A compound of claim 54, represented by a formula selected from 

2 the group consisting of 




f ' AT 1 - 



(U) 



(ft) 





1 





Ark 



(fc) 



00 




and 



1 , 56 A compound of claim 55, wherein X is -O-, -NH- or -S-; Y is 

2 -NH-SOr; R l is a member selected from the group consisting of hydrogen, halogen, (C- 

3 . C,)alkyUCrC,)het^^ 

4 R u and -S(0),-NR IS R 16 ; R 2 is a phenyl group having from 0 to 3 substitutents selected 

5 from the group consisting of halogen, -OCF,, -OH, -0(C,-C,)alkyl. -CCOHC-Oalkyl, • 

6 CN, -CF3, (C,-C»)aHcyl and -NH 2 ; and R 3 is selected from the group consisting of 

7 halogen, methoxy ^d uiflubromethoxy. 



57. A compound of claim 55, represented by a formula selected from 



2 the group consisting of 



•;. ; it, 




and 




(K) 



(Ij) 



( ) 
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1 58. A compound of claim 57, wherein « 

2 X is a divalent linkage selected from the group consisting of-CH 2 -, -CH(CH 3 K 

3 -0- > -C(OK.N(R n )-and-Ss f 

4 wherein . 

5 R n is a member selected from the group consisting of hydrogen and (d- 

6 C 8 )alkyl; ... 

7 Y is a divalent linkage selected from the group consisting of -N(R ,2 )-S(0)2-, 

8 wherein 

9 R 12 is a member selected from the group consisting of hydrogen and (C|- 

10 Cg)alkyt; 

1 1 R 1 is a member selected from flie group consisting of hydrogen, halogen, (Ci- 

12 C s )alkyl,(C r ^ 

13 -C(0)NR l5 R 16 . -S(0yR M , .S(0) q -NR ,5 R l6 >: (>C(0>R 17 . and -N(R U )- 

14 C(0)-R i7 ; 

15 wherein 

16 R H is a member selected from the group consisting of hydrogen, (Cj- 

17 . Cg)alkyl, (C r Cg)heteroalkyl, aryl and aryl(C r C 4 )alkyl; 

1 8 R x * and R 16 ire members independently seiected from the group consisting 

19 of hydrogen, (C-Cg)alkyl and (C 2 -Cg)heteroaIkyl, or taken together 

20 with the nitrogen to which each is attached form a 5-, 6- or 7- 

21 memblered ring; " 

22 R 17 is a member selected from the group consisting of hydrogen, (Ci- 

23 C 8 )alkyl and (C 2 -Cg)heteroalkyl; 

24 the subscript p is an integer of from 0 to 2; and 

25 the subscript q is 2; and 

26 R 2 is a substituted or unsubstituted phenyl; and 

27 R 3 is a member selected from the group consisting of halogen and (Ci-Cg)alkoxy. 

1 59. A compound of claim 58, wherein X is -O-, -NH- or -S-; Y is 

2 -NH-SO2-; R 1 is a member selected from the group consisting of halogen, (C|-Cg)alkyl, 



3 (C 2 -C B )heteroalkyl, (C,-Cg)aIkoxy, -C(0)R M , -C0 2 R u , -C(0)NR l5 R 16 , -S(OyR 14 and 

4 -S(0) q -NR l5 R 16 ; R 2 is a phenyl group having from 0 to 3 substitutents selected from the 

5 group consisting of halogen, -OCF3, -OH, -0(C r Cg)alkyl, -C(OMCi-Ce)alkyl, -CN, - 

6 CF 3 , (Ci-Cg)alkyl and -NH 2 ; and R 3 is selected from the group consisting of halogen, 

7 methoxy and trifluoromethoxy. 
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60. A compound of claim 59, wherein Ar l is a benzimidazoiyl group 
having from 0 to 3 substituents selected from the group consisting of halogen, -OCF 3 . - 
OH -0(C,-C 6 )alkyl, -CF 3 , (C-Cg)alkyl and -NO,; R 1 is a member selected from the 

4 group consisting of halogen, (C,-C,)alkyl. (Ci-Csjheteroalkyi and (C,-C 8 )alkoxy ; R 2 is a 

5 phenyl group having from 0 to 3 substitutents selected from the group consisting of 

6 halogen, -OCT,, -OH. -0(C,-C g )alkyl, -C(OHC.^s)alkyl, -CN. -CF 3 , (C,-Cg)alkyl and - 

7 NH 2 ; and R 3 is selected from die group consisting of halogen, methoxy arid 

8 trifluoromethoxy. ; - • i 

1 61. A compound of claim 60 , wherein R 2 is a phenyl gF ou P having 

from 1 to 3 substitutents selected from the group consisting of halogen, -OCFj, and -CFj. 



2 



t 62 A compound of claim 61, wherein, R 1 and R 3 ; are each 

2 independently a halogen, and R 2 is a phenyl group having from I to 3 substitutents 

3 selected from the group consisting of halogen, -OCF 3 , and -CTj. 

1 63. A compound of claim 8, wherein Ar' is a substituted or 

2 unsubstituted quinolinyl or isoo^inolinyl group. 

1 64. A 'compound of claim 63, represented by a formula selected from 

2 the group insisting of ; . > r.- mi* ->■■-■•- •.<■■■■ - 1 
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(II) ,• •;. (W. - : ; m 



3 




1 65. A compound of claim 64. wherein X is rO-, -NH- or -S-; Y is 

2 -NH-SO2-; R l is a member selected from the group consisting of hydrogen, halogen, (Cr 

3 C 8 )alkyl, (GrCg^eteroalkyl, (C,-C 8 )alkoxy, -CXOR 14 . -CC^R 14 -C(0)NR l5 R 16 , -S(0) r 

4 R 14 and -S(0) q -NR ,5 R !fi ; R 2 is a phenyl having from 0 to 3 substitutents selected 

5 from the group consisting bfh^ -C(OHCi-C 8 )alkyt -~ 

6 CN, -CF 3> (Ci-Cg)alkyl and -NH 2 ; and K is selected from the group consisting of 

7 halogen, methoxy and tri fluoromethoxy. 

1 66. A compound of claijn 64, represented by a formula selected from 

2 the group consisting of 
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2 X is a divalent linkage selected from the group consisting of-CH r , -CH(CHj)-, 

3 -0-,-C(0)-.-N(R")-and-S-; 

4 wherein 

5 R" is a member selected from the group consisting of hydrogen and (Ci- 

6 C,)alkyl; (J 

7 Y is a divalent linkage selected from me group consisting of -N(R )-S(Oh-, 

8 wherein 

9 r» is a member selected from the group consisting of hydrogen and (Ci- 
10 Cg)alkyl; 

1 1 R 1 is a member selected from the group consisting of hydrogen, halogen, (C r 

12 Cg)alkyl, (C 2 -Cj)heteroalkyl, (Ci-Ct)alkoxy, -C(0)R u , -COzR 14 , 

13 -C(0)NR ,5 R' 6 , -S(OVR M . -S(0) q -NR ,5 R ,< , -0-C(0)-R". and -N(R 14 )- 

14 C(0):R| 7 ; ... .... ( ) 

15 wherein 

16 R 14 is a member selected from the group consisting of hydrogen, (C r 

17 Cgjaikyi, (C 2 -C8)heteroaikyi, aryi and aiyi(C,-C 4 )aikyl; 

lg r'* and R l6 are members independently selected from the group consisting 

, 9 of hydrogen, (C,-C g )alkyl and (C 2 -C 8 )heteroalkyl, or taken together 

20 wimmehitrogiatowUchea<misattachedfoiina5-,6-or7- 

21 ,'. j,;s-.;vv . membered ring; ^ ait: x-.ori ; .v-iV.a;n::.c r^- 

22 R ,7 is a member selected from .me group consistmg of hydrogen, (C r 

23 . .... . , s , ;i H-^- C,) W--^^^^f^^'^ ;r -v . ;ir " ; -'4>t-,tOiL- 

24 fee subscript p is an integer of from 0 to 2; smd u , 

25 the subscript q is2; and _ , ; , . . ... 

26 R 2 is a substituted 6r iinsubstituted phenyl; and ' 

27 R 3 is a member selected from the group ^ consisting^ of halogen and (C,-Cgiialkoxy. 

(... •' 

! 68. 1 ? A 4 compmindofcl^ 

2 -NH-SO2-; R 1 is a member selected from the group consisting of halogen, (Ci-Cgjalkyl, 

3 (C^Oheteroalkyl, (C,-C,)alkoxy, -C(0)R M , -CO* 14 , -C(0)NR ,J R u . -S(0) p -R' 4 and 

4 -S(0),-NR ,5 R 16 ; R 2 is a phenyl group having from 0 to 3 substitutents selected from the 

5 group consisting of halogen, :OCF 3 , -OH, -0(C,-C B )alkyl, -C^bMCi-C 8 )alkyl. -CN, - 

6 CF 3 , (Ci-C«)alkyl and -NH 2 ; and R 5 is selected from the group consisting of halogen, 

7 mcthoxy and trifluoromethoxy. 

1 69. A compound of claim 68, wherein Ar 1 is a benzimidazolyl group 

2 having from 0 to 3 substituente selected from the group consisting of halogen, -OCFj, - 

3 OH, -0(C,-C 6 )alkyl, -CF 3 , (C,-Cs)alkyl and -NO* R 1 is a member selected from the 
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4 
5 
6 
7 
8 

1 

2 

1 

2 
3 



2 
1 



2 
1 



group consisting of halogen, (Ci-Cg)alkyl. (C 2 -C,)heteroalkyl and (d-Cg)alkoxy; R 2 is a 
phenyl group having from 0 to 3 substitutents selected from the group consisting of 
halogen. -OCFj, -OH, -0(C,-C B )alkyl, -C(0)-(CrC 8 )alkyl. -CN, -CF J( (C,-Cs)alkyl and - 
NH 2 ; and R 3 is selected from the group consisting of halogen, methoxy and 
trifluoromethoxy. 

70. A compound of claim 69, wherein R 2 is a phenyl group having 
from I to 3 substitutents selected from the group consisting of halogen, -OCF 3 , and -CF 3 . 

71. A compound of claim 69, wherein, R ! and R 3 are each 
independently a halogen, and R 2 is a phenyl group having from 1 to 3 substitutents 
selected from the group consisting of halogen, -OCF 3 , and -CF 3 . 

72. A compound of claim 1 , selected from the group consisting of 




and 




73. A compound of claim 1, selected from the group consisting of 




and 




74. A compound of claim 1, selected from the group consisting of 
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A compound of claim 1, selected from the group consisting 




A compound of claim 1. selected from the group consisting 
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78. A compound of claim 1, selected from the group consisting of: 




80. A compound of claim 1, selected from the group consisting of: 
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CI Mt 
j 81 . A composition comprising a pbannaceutically acceptable excipient 

2 and a compound of any of claims 1-80. 

! 82. A method for modulating conditions associated with metabolic or 

2 inflammatory disorders in a host, said method comprising administering to said host an 

3 efficacious amount Of a compound of any of claims 1-80. 

! 83. A method in accordance with claim 82, wherein sad host is a 

2 mammal selected from the group consisting of humans, dogs, monkeys, mice. rats, horses 



3 and cats. 
1 

2 is oral. 
1 

2 is topical. 



84. A method in accordance with claim 82, wherein said administering 
85 A method in accordance with claim 82. wherein said administering 



1 

2 



! 86. A method in accordance with claim 82, wherein said administenng 

2 is prophylactic to prevent the onset of a PPAR T -mediated condition. 
87. A method in accordance with claim 82. wherein said disorders are 

selected from the group consisting of NIDDM. obesity, hypercholesterolemia and other 

3 lipid-mediated diseases, and inflammatory conditions. 

1 88. A me^od in accordance with claim 82, wherein said administering 

2 is parenteral. 

, 89. A method in accordance with claim 82, wherein said metabolic 

2 disorders are mediated by PPARy. 
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International Appicafion No. PCTAJS 00 A8178 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 

The number of theoretical conceivable compounds resulting from the 
combination of all claimed substltuents precludes a comprehensive search 
of claims 1-71. Claims 72 to 80 which are directed to specific compounds 
have been fully searched. 

Consequently the search, where incomplete, has been based on the examples 
constantly characterised by the following features: X and V are In 
para-positions; X Is a one atom chain link NH, S, SO, S02 f< 0, CO, CH2; Y 
is NH-S02; and R2 1s a phenyl group (Art. 6 and 15 PCT; Rule 33 PCT; PCT 
Guidelines III-3.6, 3,7 and 3.12 and VIII-2). 

Nota: It appears an inconsistency 1n claim 69 whlthArl as a 
benzlmldazolyl group since 1t depends also on claim 68 which Itself 
depends up to claim 63 wherein Arl should represent a qulnollnyl or 
isoquinoliyl group. 

The applicant's attention Is drawn to the fact that claims, or parts of 
claims, relating to inventions 1n respect of which no International 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
1s advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



(C) 2003 Copyright Derwent Information Ltd. 



INTERNATIONAL SEARCH REPORT 

Information on patent Urn By members 



If clonal Application No 

PCT/US 00/18178 



Patera document 


Publication 




Patent Family 


Publication 


1 cttea In search report 


date 




members) 


date 


1 EP 0855391 A 


29-07-1998 


JP 


10101650 A 


71-Od-lOQA 

CI U«# l7?0 




AU 


3784197 A 


Cj VL 1770 




NZ 


330117 A 


7A-1 0-1 QOO 

co iu— 




US 


5959107 A 


PA-HQ- IOOO 

CO U7'l777 




CA 


7734051 A 


i 9— n.9— 1 ooq 




WO 


QftACCAO A 
70U3DH0 f\ 


1 9-09-1 000 


EP 0749751 A 


27-12-1996 


All 


7730,07 R 


1 7_A0 OAnA 
lz-Uo-ZGUO 




Ml 




AA A1 

09-01-1997 




r a 

UA 




Zl-12-1996 




UN 




26-03-1997 






ncnigi i a 
VDUloli A 


15-01-1997 




rp 

Lr 


UOOiDOD A 


ft *% a A 1 rtrt 0 

0Z-Q9-199B 




141 f 
nU 


7OUID7O A 


28*05-1997 




jp 


9067271 A 


11-03-1997 




jp 


10167986 A 


23-06-1998 




nu 




Z3-1Z-1996 






7QAQ.fi A 


AO ni inn? 

08-01-1997 




IIC 
Uj 




1 9—1 A 1 AAA 




IK 


nAAfV7fiC A 
DUOU/OD A 


97_A£ 9A AA 






A1fn7A9 A 
01uJ/H£ A 


1 C_AO OA AA 

lb-08-ZOOQ 




IIC 
U j 


COCOOCC A 
DyD^JDO A 


14-09-1999 


I EP 0261539 A 


30-03-1988 


DE 


3632329 A 


31-03-1988 




AT 


fil^R7 T 








V7/\R70C n 


1 1 A A 1 OA1 

11-0*1-1991 




.IP 


fi^noi7fi«; a 

DjU?J/03 a 


9C—A/I ' 1 ADO 

Z5-04-19B8 




lie 
Ud 


DUyJJ**U A 


□3-03-1 992 




IK 




A 9 1 9—1 AO 1 

03-12-1991 




IK 


e9 a 719a a 


10-04-1993 


1 EP 0069585 A 


12-01-1983 


CA 


1169691 A 


26-06-1984 




DE 


3264551 D 


08-08-1985 




.IP 

or 


1/O07CO t 


9 A AC 1 Artl 

30-06-1993 




.ip 
or 


AAC9AC9 D 


1 _ AO 1AA9 

Zl-Oo-1992 




.IP 


RAfl9d197 A 


1 /I— A 9.1 AO 9 

14-0Z-1983 




IK 




*y A£_ 1 AO 9 

Zo-OD-1983 




PA 
In 


1177A9.1 A 


1 9—1 1 -.1 AOJI 

1 3-11-1984 




IK 

UJ 


ddOQ'Wd A 


1 9—A9— 1 ADC 


WO 9501326 A 


12-01-1995 


AU 


7006094 A 


24-01-1995 




FP 

tr 




1 7— OA— 1 QO£ 

1/— 04-1990 




HU 


73813 A 

/ JO A J H 


"10—OO-1 OO A 




JP 


OJ I tutu 1 


1 7-1 7-1 OOfi 

a ic 177D 




US 




7A—/1 3-9nnn 




us 


5776951 A 


07— 07-1 QOA 
U/ 11/ I77C5 




7A 


QdOdfifiR A 


90— 1 9.100C 

c9-i£-i99D 


I WO 9615118 A 


23-05-1996 


AT 


1759fi7 T 


1 C— 09-1 OOO 




AH 


7D337A R 


9C— 09— 1 OOO 

co-oj-1999 




AU 


3813095 A 


06-06-1996 




f A 
LA 


99AA091 A 

ccvvo/l A 


Ot AP 4 rtrt^ 

23-05-1996 




DE 


69507505 D 


04-03-1999 




DE 


69507505 T 


02-06-1999 




EP 


0790986 A 


27-08-1997 




ES 


2128092 T 


01-05-1999 




FI 


971970 A 


07-05-1997 




JP 


10508616 T 


25-08-1998 



n PCTflSA/21 0 (patMf (Bfnty ran) (JJy 1 M2) 



page 1 of 2 



(0 2003 Copyright Derwent Information Ltd. 



INTERNATIONAL SEARCH REPORT 

information on patont family mom ben 


In jonal Application No 

PCT/US 00/18178 


Patent document 
cited in search report 


Publication 
date 


Patent lamfly 
members) 


Publication 
date 



WO 9615118 



WO 9906378 



11-02-1999 



WO 9910320 A 04-03-1999 



WO 9731907 A 04-09-1997 



W0 9938845 A 05-08-1999 



NO 


972152 A 


12-05- 


•1997 


NZ 


00>I017 A 

Z94yi/ A 






us 


COOT OA c A 

58Z1Z4D A 




1 770 


ZA 


95Q957Z A 


13-Ui>- 


"1770 


AU 


8760798 A 


Ofl A*>_ 

zz-oz- 


•1777 


ZA 


9806732 A 


ao a. •> 

oz-oz- 


■1977 


AU 


8782498 A 


16-03- 


•1999 


EP 


1005453 A 


AT A C 

07-06- 


*9 ft AA 

-zooo 


AP 


780 A 


ZZ-11- 




AU 


717699 B 


•» A AO- 

30-03- 


onnn 

•zooo 


AU 


2093597 A 


1 £ A A 

16-09- 


-1997 


BG 


102792 A 


31-08- 


-1999 


BR 


9707786 A 


27-07- 


-1999 


CA 


2247443 A 


V4 U 7 


1 77 / 


CN 


1218460 A 


02-06- 


-1999 


CZ 


9802750 A 


13-01- 


-1999 


EP 


0888317 A 


07-01- 


-1999 


HR 


970110 A 


30-04- 


-1998 


JP 2000507216 T 


13-06- 


-2000 


NO 


983940 A 


27-10- 


-1998 


PL 


328871 A 


01-03- 


-1999 


SK 


116398 A 


13-04- 


-1999 


AU 


2117699 A 


16-08- 


-1999 



c 



Form PCT7&A/210 (pOMl l«r*y mij UJy 



page 2 of 2 

(C) 2003 Copyright Derwent Information Ltd 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
-Q"FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
^□IrEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PA6E BLANK OfifTOI 



